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INTRODUCTION 
    A catena is a continuum of soils across a toposequence.  It is a useful concept for 
envisioning how soils vary according to topography.  Milne (1936), who coined the term for 
soil-landscape relationships he observed in East Africa, permitted catenas to include changes 
in drainage conditions and parent materials provided those properties were part of a 
contiguous set of soils arranged across a landscape.  Bushnell (1942) later limited the 
definition of a catena to changes across a toposequence formed in a single parent material.  In 
summary, the catena, whether broadly inclusive like Milne, or geologically constrained like 
Bushnell, is a useful concept for predicting general changes in soil properties across a 
landscape.  It remains an important and useful theory as humans increasingly model dynamic 
soil properties across a hill slope and apply these findings to the surrounding landscape. The 
applicability of a catena model is maximized when used in conjunction with a location’s 
stratigraphy.    
 Perhaps the most important stratigraphic unit in Iowa is loess.  Several studies have 
focused on loess stratigraphy of the Midwest United States.   Smith (1942), Hutton (1947), 
and Simonson and Hutton (1954) documented changes in loess depth and properties along 
transects in the Midwest.  Ruhe (1954, 1969) deepened these studies, especially for the state 
of Iowa.  One of Ruhe’s most important impacts was a model that predicts the loess thickness 
of summit positions across the state of Iowa.  Based on his findings and previous studies he 
was able to construct a map of the loess thickness in Iowa and the surrounding states (Figure 
1).  More currently, Young and Hammer (2000) modeled changes in soil properties across 
landscape positions that include a loess mantle.   
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Figure 1. Loess depth in feet for summit positions across the state of Iowa and surrounding 
states.  From Ruhe (1969). 
 
 
This study uses a combined catena-stratigraphy approach, focusing on detailed 
analysis of dynamic soil properties across a small area.  The upper Clear Creek watershed in 
Iowa County, Iowa was chosen as the study area due to its location in the eastern portion of 
the loess derived soils of Iowa.  This location is especially valuable because past studies have 
looked at catenic-stratigraphic loess derived soils in western and southern Iowa as well as in 
Illinois and Missouri.  Hence, the deep stratigraphy of the eastern portion of the Southern 
Iowa Drift Plain has never been thoroughly investigated in previous studies.  
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The objectives of this study include: 
 1. Test the validity of Ruhe’s stratigraphy model using the Clear Creek watershed.   
 2. Spatially link soil properties and stratigraphy with a GIS-dynamic soil approach. 
 3. Compare variation in soil properties across different land uses.   
 4. Integrate soil properties with Ksat data from University of Iowa and NRCS infiltration 
     study (Papanicolaou et al., 2008). 
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LITERATURE REVIEW 
Geomorphic Surfaces of Iowa 
There are seven distinct geomorphic surfaces in Iowa, including:  the Southern Iowa 
Drift Plain, the Des Moines Lobe, the Loess Hills, the Iowan Surface, the Northwest Iowa 
Plains, the Paleozoic Plateau, and the Alluvial Plains.  Development of the geomorphic 
surfaces of Iowa has been dominated by fairly recent glacial action during the Pleistocene 
(Prior, 1991).  The Pleistocene is defined by geologists as the time from about 2.6 million 
years ago until the end of the most recent ice age, about 10,000 years BP (Gibbard et al., 
2005).  The Quaternary period refers to both the glaciations during the Pleistocene and the 
period up to the present, the Holocene (Prior, 1991).   
   Large continental glaciers advanced into Iowa many times during the Pleistocene.  
The periods of glaciation can be broken into periods according to age.  The pre-Illinoian 
glaciation is the oldest, occurring from about 600,000 to 2,200,000 years ago (Boellstorff, 
1978; Hallberg and Boellstorff, 1978). The pre-Illinoian glaciations were once known as the 
Nebraskan and Kansan stages, with the Aftonian interglacial period separating the two.  
These stages have been combined into the pre-Illinoian due to confusion about the number of 
glacial deposits present (Hallberg, 1980a).  The Illinoian advance is the next oldest at 
approximately 130,000 to 300,000 years ago (Hallberg, 1980b; Richmond and Fullerton, 
1986; Stiff and Hansel, 2004).  The Wisconsinan advance is the most recent, occurring from 
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around 10,500 to 30,000 years ago (Ruhe, 1969; Johnson, 1986).  The most recent warmer 
periods of interglaciation are known as the Yarmouth and Sangamon stages (Ruhe, 1969).   
 
Southern Iowa Drift Plain 
The Southern Iowa Drift Plain is the largest of the geomorphic surfaces of Iowa, 
covering approximately the bottom half of the state.   This area was last glaciated during the 
pre-Illinoian period, and has not been directly disturbed by more recent glaciers.  The 
landscape is greatly dissected due to erosional processes during periods of interglaciation.  
The result is a rolling landscape that displays a greater variation in topography than much of 
the rest of Iowa (Prior, 1991).  Windblown loess deposits covered the entire Southern Iowa 
Drift Plain sometime between 14,000 and 25,000 years ago; these deposits are called Peorian 
Loess (Hallberg et al., 1978).  Peorian Loess deposits within the Southern Iowa Drift Plain 
are thought to range from five to 30 feet in depth (Ruhe, 1969).  Most loess in Iowa is of 
Peorian age while older deposits such as the Pisgah and Loveland Loess are found deeper in 
western Iowa (Forman et al., 1992; Follmer, 1996; Muhs and Bettis, 2000).  The deepest 
deposits occur near the original source of silt, on broad uplands protected from erosion, and 
on the leeward side of hills.  The thickest deposits of Peorian Loess in Iowa occur near the 
Missouri River and become thinner further east in the state.  The depth of loess steadily 
decreases moving from west to east on the Southern Iowa Drift Plain, but then thickens again 
near other silt sources such as the Mississippi River valley (Hutton, 1947; Ruhe, 1954; 
Simonson and Hutton, 1954).   
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 The current surface of the Southern Iowa Drift Plain reflects the surface of the older 
pre-Illinoian till deposits that have been buried by loess.  The upland surfaces are thought to 
be the oldest remnants of the pre-Illinoian drift plain.  A buried paleosol, called the 
Yarmouth-Sangamon surface, is commonly observed at these upland positions.  Younger till 
deposits are found in the valleys where downcutting has occurred (Ruhe et al., 1967).  The 
pre-Illinoian surface buried by loess is not uniform, but rather has eroded and weathered at 
different rates depending on the slope position (Prior, 1991) 
 
Loess Deposits 
Loess derived soils are some of the most productive agricultural lands due to their 
strong soil structure and nutrient availability (Jones et al., 1967).  Loess deposits are found 
throughout the world but are especially common in central North America, where the 
Mississippi and Missouri Rivers provided major sources of silt and clay.  Iowa is especially 
rich in loess deposits due to the glacial history of the Mississippi and Missouri River valleys 
bordering on the east and west respectively (Assallay et al., 1998).  
Loess was deposited across much of the North American continent, originating from 
silt and clay deposited by glacial melt water (Mason, 2001).  It occurs because of several 
steps, beginning with the grinding of coarser materials during the glacial advances of the 
Pleistocene (Smalley, 1971).  The finer particles were carried by summer melt water and 
deposited on the floodplains of major rivers.  Dry conditions and lack of vegetation during 
the winter allowed for silt and clay sized particles to be carried out of the major floodplains 
7 
 
by wind.  Winds were especially strong during this time due to the climate produced by the 
ice sheets (Assallay et al., 1998).   
Formation of silt and clay sized particles can also be explained by several other 
processes.  Weathering processes such as chemical or frost action can be responsible for 
breaking sand into smaller particles (Smalley, 1996; Wright et al., 1998).  Processes such as 
water and eolian abrasion are probably responsible for large scale production of fine 
particles.  However, these processes contribute a small amount compared to the silt and clay 
produced by glacial grinding.  There is some debate about whether coarse particles are 
broken down during transport by wind.  Kuenen (1960) found that eolian abrasion of sand 
particles contributes very little to the production of loess, while Whalley and others (1987) 
later determined that some loess particles are in fact produced by eolian abrasion.  These 
different findings can be explained by a difference in crystalline structure of the beginning 
sand particles (Assallay et al., 1998).   
 Peorian Loess of Iowa contains a mixture of sediments from glacier-derived silt and 
clay and nonglaciogenic sources (Bettis et al., 2003).  Paleowinds that deposited loess across 
the state of Iowa were all thought to have a predominantly westerly component.  Muhs and 
Bettis (2000) found that areas immediately south of the Laurentide ice sheet extent, from 
Colorado to Ohio, were dominated by winds from the west or northwest.  There are a few 
exceptions where loess depths significantly increase to the west of a major river.  The area to 
the west of the Missouri River in Nebraska and Kansas is one example.  This demonstrates 
loess deposition due to easterly winds in some cases, but westerly winds are clearly 
responsible for most loess deposition in the Midwest United States (Muhs and Bettis, 2000).  
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The Missouri River is the primary source of loess in Iowa, especially in the southwestern part 
of the state.  The deepest deposits of loess are found immediately to the southeast of the 
widest sections of the Missouri River floodplain.  Loess deposited on a dissected landscape is 
deepest on the southeast or leeward side of slopes.  Simonson and Hutton (1954) found an 
exponential decrease in loess thickness related to distance southeast from the Missouri River. 
This relationship was described by Hutton (1947) with the equation:  Y=1251-529 log X   
Y=loess thickness in inches X= distance from source in miles. These results are similar to 
those found by Smith (1942) in Illinois.  Loess depth was measured on two transects going 
from northwest to southeast.  The thickness of loess was found to be similar between 
equidistant points on each transect, supporting the idea that loess depth is primarily 
determined by distance from the silt source (Ruhe, 1954; Simonson and Hutton, 1954).  Ruhe 
found that loess depth decreases to the east and west of a drainage divide, contradicting 
Simonson and Hutton’s (1954) idea that loess should be deeper on the southeast or leeward 
side of a hill.  Forty-five cuts in western Iowa were found to be symmetrical in loess 
thickness, while only five were asymmetrical (Ruhe, 1954).    
Loess characteristics such as particle size vary according to distance from source.  
Coarse and medium silt particles decrease with distance while fine silt and clay increase.  
Hutton (1947) found that clay content of loess in southern Iowa can be described with the 
equation: Y=53.4-10.3 log (171-X); Y= percent clay and X= distance from Missouri River in 
miles (Ruhe, 1968). 
  Smith (1942) found that carbonate content decreased with distance from the silt 
source.  One hypothesis is that loess deposition farther from the source occurs slowly enough 
that carbonate leaching is able to keep up with deposition (Muhs and Bettis, 2000).  Ruhe 
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(1954) documented an increase in carbonates with distance from the Missouri River in 
southwestern Iowa.  He explained that this is due to a secondary concentration of carbonates 
at depth.   Concentrations of Fe and Al in loess are expected to increase further east due to 
the presence of phyllosilicate clay minerals. Muhs and Bettis (2000), Ebens and Connor 
(1980), and Eden et al. (1994) all agree that Al2O3 and Fe2O3 increase with distance from the 
loess source, while carbonate content decreases.  It is unclear why Ruhe (1954) found an 
increase in carbonates with distance while Muhs and Bettis (2000) observed a decrease in 
carbonates for the same area of Iowa.    
 
Paleosols 
The term “gumbotil” was first used by Kay (1916) to refer to extremely weathered, 
clay rich till deposits.  It was later found that gumbotil is actually part of the buried soil 
surface or paleosol. Gumbotil is now an antiquated term.  Ruhe (1969) defined a paleosol as 
a fossil soil or a soil that formed on a landscape during the geologic past.  He defined three 
different types of paleosols: (1) buried, (2) exhumed, and (3) relict. 
(1) Buried paleosols are those soils that formed on a past landscape and have since 
been covered by younger sediment. 
(2) Exhumed paleosols are those that were once buried but have again been exposed 
at the surface due to erosion of the mantle of newer soil. 
(3) Relict paleosols are soils that formed on a past landscape but have never been 
buried by newer sediments (Ruhe, 1969).   
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There is some debate about whether surface soils should ever be considered 
paleosols.  Johnson (1998) argues that all surface soils could be considered paleosols since 
they are constantly changing due to pedogenic processes.  Johnson recommends that only 
soils isolated by burial should be considered paleosols to avoid confusion about how old a 
surface soil must be to be considered a paleosol.   The term paleosol will refer to buried soils 
that developed under different soil forming conditions than the present for the purpose of this 
study unless otherwise noted.     
Buried soils provide a record of past climates, conditions during interglacial stages, 
and can also affect water drainage where they are shallow enough (Woida and Thompson, 
1993).  Many buried soils have undergone significant weathering and formation of distinct 
horizons.  However, some deposits may have been present at the surface for such a short time 
that only initial weathering processes such as oxidation of parent material occurred (Busacca, 
1989; Catt, 1990).   
Uniformitarianism is the idea that modern processes are similar to processes 
occurring in the geologic past.  Applying uniformitarianism to current soils is used to deduce 
what a buried soil at a given landscape position looked like originally.  A soil on lower slope 
positions would commonly have no B horizon due to frequent deposition of hillslope 
sediment, creating a cumulic solum.  Soils on upland positions would have the most highly 
developed B horizon due to their geomorphic stability.  Less developed and thinner soils are 
found on steeper slopes (Vreeken, 1973).   
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The color of buried soils is also used as an indicator of the vegetation and drainage 
class present during soil formation.  A soil formed under prairie vegetation will have a 
thicker dark colored surface than those formed under forest vegetation (Zhang et al., 1988).  
However, this is a difficult interpretation to make in soils that form in a transition between 
vegetation such as prairie and forest.  Diagenesis, or post-burial modification of a soil, often 
occurs in the A horizon or the E or B horizon immediately below in a buried soil.  A well-
drained buried soil will commonly lose an A horizon due to oxidation of organic matter, 
while an A horizon is more likely to be preserved in a poorly-drained soil (Hall and 
Anderson, 1999).  As already discussed, the paleo A horizon is often absent or difficult to 
detect due to lack of humus.  In addition to bioturbation, mineralization of buried organic 
matter (Busacca, 1989) and pre-burial erosion of surface horizons (Catt, 1990) can also be 
responsible for the absence of a clear A horizon.  When A horizons are preserved in Midwest 
paleosols, they sometimes display a slightly darker and redder color than superimposed 
Peoria Loess.  In these cases, the reddish hue often becomes more intense in basal loess near 
the contact with the Yarmouth-Sangamon surface (Wang et al., 2009).                
The colors of buried horizons are indicators of the drainage conditions in which 
buried soils formed.  A soil developed under poor drainage conditions will preserve gray 
colors due to reduction of iron minerals.  Well drained soils will develop a B horizon with 
brown or red colors (Frye et al., 1960; Willman, 1979).  A strong brown color indicates the 
presence of an oxidized iron species such as goethite.  Clay accumulation in some B horizons 
can complicate the interpretation of the drainage conditions during soil formation.  High clay 
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content can restrict water and air movement, causing mottling and gleying in a previously 
well drained environment (Scholtes et al., 1951).    
Development of welded soils adds to the difficulty of reconstructing a paleo-profile.  
Welding occurs when the solum of a modern soil combines with a buried solum.  Welding of 
a covering material into the solum of a buried soil is a common occurrence (Woida and 
Thompson, 1993) and can make it difficult to draw a clear boundary between parent 
materials (Ruhe and Olson, 1980).  The Yarmouth-Sangamon Paleosol in Iowa often shows 
characteristics of the loess mantle due to welding.  The pH of the paleosol often increases 
due to enrichment of bases from the overlying Peorian Loess (Ruhe and Olson, 1980, Woida 
and Thompson, 1993). Mausbach and others (1982) found that the permeability and clay 
content of buried paleosols determined how much they merged with surface soils.  The 
presence of a buried Bt horizon inhibits downward movement of solutes and water, resulting 
in very little welding between the two parent materials.  Mausbach did not find a sharp 
contact between the buried paleosol formed on till and a loess mantle in southern Indiana.  
Mausbach identified loess by its silty texture, low content of coarse fragments, and friable 
consistence.  Sand content of loess was determined to be <20%.  The glacial till was 
identified by its coarse texture, higher amount of coarse fragments, and a firm consistence.   
Welding of soils is thought to be the result of several mechanisms.  Olson and Ruhe 
(1979) and Olson and Nettleton (1998) hypothesized that mixing between a loess mantle and 
the underlying paleosol could be due to bioturbation, cryoturbation, wind-winnowing, and 
other physical processes.  Bioturbation is thought to be the primary cause for mixing of the 
two parent materials.  The mixing could explain the relatively high sand contents of 15-20% 
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found in the Peorian Loess overlying the paleosol.  Ransom and others (1987) found that 
about 20 cm of Farmdale loess was mixed into as much as 70 cm of the deeper Sangamon 
paleosol formed in Ohio.  Ransom attributed the absence of an A or E horizon in the paleosol 
to bioturbation.  
 
Yarmouth-Sangamon Paleosol 
The Yarmouth-Sangamon Paleosol (YSP) is a highly developed buried soil found 
throughout the Midwest United States.  This surface covers much of Iowa, Nebraska, 
Missouri, Kansas, and parts of surrounding Midwest states (Woida and Thompson, 1993).  
The YSP developed throughout much of the Quaternary period, spanning at least one 
glaciation and two interglacial stages (Simonson, 1941; Ruhe, 1969; Hallberg, 1986).  It is 
found on the highest surfaces of the Southern Iowa Drift Plain (Woida and Thompson, 1993).  
The YSP is characterized by deep, intense weathering while the Late Sangamon pediment is 
shallower and less weathered.  The pedisediment found lower on the hillslope is of Wisconsinan 
age, and may be mantled by loess (Ruhe, 1958).  Yarmouth-Sangamon age paleosols are 
often more strongly developed than surface soils developed in Wisconsinan age loess.  The B 
horizon often displays a redder color than the younger soils.  A hue of 7.5YR or 5YR is often 
present instead of 10YR.  Red color may reflect soil development under a warmer climate or 
may be caused by a longer period of weathering (Ruhe, 1968).   
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Late Sangamon and Wisconsinan Age Pedisediment 
Ruhe (1969) developed a stratigraphy model of the Southern Iowa Drift Plain based 
on his investigations in southwestern Iowa (Figure 2).  Although Ruhe’s study was conducted 
in southwest Iowa, it has been applied across the Southern Iowa Drift Plain.  Hence, it is 
expected that the same stratigraphic units will be observed in the Clear Creek area.  Ruhe 
identified several stratigraphic units, including the YSP, Peoria loess, and Pre-Illinoian till as 
detailed above.  Ruhe also described erosional surfaces including the Late Sangamon surface, 
pedisediment from the Wisconsinan age, and pedisediment deposited during the Holocene.  
The Late Sangamon surface and the pedisediment derived from upper hillslopes will be 
discussed in greater detail below.   
 
Figure 2.  Hillslope stratigraphy model of the Southern Iowa Drift Plain. Adapted from Ruhe 
(1969). 
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The Late Sangamon surface developed into eroding Yarmouth-Sangamon paleosols, 
leading to the restriction of the YSP to upland interfluves (Ruhe, 1969), and resulting in 
accumulation of colluvium and alluvium on lower slopes (Vreeken, 1975). Cumulization on 
lower slope positions occurred due to deposition of sediments from three sources: 1) down 
slope deposition of sediments from upslope erosion 2) loess deposition and 3) deposition of 
alluvium on floodplains (Hall and Anderson, 1999).  The age of erosional sediments is similar 
in age to the alluvium on which they are deposited because both materials are derived from the 
same slopes.  The maximum age of eroded deposits is found at the base while the youngest 
deposits are at the surface (Ruhe, 1965).  
The Late Sangamon surface is younger than the Yarmouth-Sangamon surface but is 
older than the Peorian Loess mantle.  A prominent stone line is often evidence of a Late 
Sangamon erosion surface.  The modern surface often exhibits this buried surface despite a 
mantle of loess.  Soils in the valleys are made up of younger loess eroded during the 
Holocene (Ruhe, 1956; Ruhe et al., 1967).   
Pedisediment is located beneath loess deposits and contains loamy materials over till 
surfaces such as the Yarmouth-Sangamon or Late Sangamon.  This surface is younger than 
the paleosol deposits and no paleosols have developed on this surface.  This surface curves 
away from higher paleosol surfaces to drainage ways and is close in age to the loess mantle.   
Early Wisconsinan aged pedisediment formed by later erosion of both the Late 
Sangamon and Yarmouth-Sangamon surfaces.  Vreeken (1975) found the upper soils in 
Tama County, Iowa to be silt loams, depleted of carbonates except where it has been covered 
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by alluvium.  The thickness of loess is greatest along interfluves and decreases at the valley 
bottoms.  The surfaces were eventually buried by Peorian Loess (Vreeken, 1975).  Modern 
development of agriculture had led to an acceleration of slope erosion and infilling of valleys 
with sediment. (Vreeken, 1975; Montgomery, 2007) 
 
Solum Development 
 The discussion so far has focused on geomorphic surfaces and stratigraphic units in 
Iowa.  Consideration must also be given to pedogenic processes involved in the formation of 
soils from unconsolidated parent materials.  The solum is defined as the O, A, E, and B 
horizons, or the part of the soil profile that has been altered by pedogenic processes (Kellogg, 
1936).  Soil horizons form within the solum as the parent material is altered due to processes 
such as: additions, losses, translocation, or transformation (Simonson, 1959). 
  The formation of soil is a complex process, but only a few specific pedogenic 
processes will be discussed due to their relevance to the Clear Creek study area.  Argillic 
horizons and mollic epipedons are common diagnostic horizons found within the Clear Creek 
watershed (Dideriksen et al., 2007).  Translocation of clay within the profile and 
melanization are processes that can explain the formation of these horizons.  These 
pedogenic processes will be discussed in more detail below.   
 
Argillic Development 
 
A strong contrast in texture between horizons can have a significant impact on the 
hydrology and the conditions for plant growth of a soil (Chittleborough, 1992).  Illuviation of 
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clay particles in a soil profile and formation of an argillic horizon is one important pedogenic 
process resulting in a contrast in soil texture (Doolittle et al., 1994; Paton et al., 1995).  
Fine clay particles are most susceptible to translocation within the soil profile because of 
their small size (Phillips, 2007). However, coarser particles such as silt and fine sand can also 
be transported when soil pores are large and percolation of water is rapid.   
Clay translocation in a soil profile is dominated by three processes: mobilization, 
removal and transport, and deposition.  Clay particles are mobilized by physical detachment 
and dispersion due to chemical detachment.  Dispersion is enhanced by the introduction of 
water with a high pH, low electrolyte concentration, or a high concentration of sodium 
cations on exchange sites.  Percolating water carrying mobilized clay particles preferentially 
moves rapidly through macropores and more slowly spreads into micropores. Clay films are 
deposited on the walls of large pores as percolating water is drawn into smaller pores due to 
matric suction (Moody, 2006).  A discontinuity of texture from fine to coarse can also cause 
water movement to slow due to surface tension (Schaetzl, 1992).  Clay might be deposited at 
this boundary as the water is absorbed by plant roots and the nearby soil.   Clay deposition 
also occurs along sand grains or coarse fragments as water is drawn close to these surfaces 
(Moody, 2006).     
The presence of clay films on ped faces and in pores indicates evidence of 
argilluviation within a soil profile (Phillips, 2007).  Clay films are especially common in mid-
latitudes where clay gradually accumulated during periods of interglaciation.  Clay translocation 
is promoted by temperate, seasonally wet conditions on a stable landscape (Kemp, 1999).     
Argillic horizon development depends on factors such as parent material and climate. 
The type of parent material has a strong influence on the rate of development of an argillic 
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horizon.  Coarse material such as a loamy parent material allows rapid movement of clay 
particles due to large pores and fast percolation of water (Jacobs, 1998).  However, the 
supply of clay may be limiting in a very coarse soil.  Argillic horizon development in parent 
materials very high in clay may be limited due to low hydraulic conductivity (Shipitalo et al., 
1988).   
Argillan development is thought to be a very long process, but there is some variation 
in the estimate of time it takes.  It is estimated that a time span of 4,000-40,000 years is 
required for an argillic horizon to form.  This variation is thought to be primarily due to 
differences in parent material.  Argillic development in a sandy soil would be very slow due 
to a limiting amount of clay, while a clay loam is thought to be the optimal parent material 
for development (Chittleborough, 1992).  Argillic horizons generally become thicker, more 
clayey, and redder in color as they increase in age (Fedoroff, 1997). 
Clay coatings are one of the morphological features most commonly associated with 
paleosols (Phillips, 2004).  The presence of clay coatings and illuviation of clay particles are 
commonly used in this study to make interpretations about the genesis of soils in the Clear Creek 
watershed.  Strong clay coatings are often used as an indicator of the buried B horizons of 
paleosols, but also of current B horizons formed in loess.   
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A Horizons and Melanization 
 The formation of an A horizon and subsequently the presence of a Mollic epipedon is 
primarily caused by melanization.  Melanization is the darkening of mineral material as 
humus and organic matter are added to the soil profile (Schaetzl, 1991).   
Melanization is dependent on the rate of humification, or how much raw organic 
material is decomposed into humus. Humification is fastest in warm, moist environments. 
The rate of humus accumulation is accelerated under prairie vegetation and in wet soils.  
Melanization ultimately depends on the rate and duration of humus production, surface area 
of humus, and the type of humus available (Anderson et al., 1974, Schaetzl, 1991).       
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SITE DESCRIPTION AND METHODS 
 
 
Site Location and Land Use 
Clear Creek is a tributary of the Iowa River.  It originates on the eastern side of Iowa 
County and extends into western Johnson County (Figure 3).  Cities located within the 
eastern portion of the watershed include Coralville, Oxford, and Iowa City.  Native 
vegetation of the watershed consisted primarily of prairie, with some forests and wetlands 
interspersed.  Most of the native vegetation was cleared during the 19th century for 
agricultural use or residential development.  The area covered by crops decreased by ~10% 
from 1940-2002, resulting in a change from 68% to 58%, or an area of ~18200 ha in 1940 
and ~15400 ha in 2002.  This decrease is probably due to an increase in urban development.  
The amount of grass cover has remained stable at about 19% or 5000 ha since 1940.  Forest 
cover increased from 7.5% in 1940 to 10.1% in 2002.  This amounts to a change from ~1975 
ha to ~2650 ha. Urban cover increased by 6.5% from 0.6% in 1940 to 7.1% in 2002.  This 
amounted to a change in urban area from ~150 ha to ~1900 ha (Rayburn, 2006).   
 
Figure 3. Location of the Clear Creek watershed in eastern Iowa. From  
Rayburn (2006). 
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Soil Extent and Classification 
The Clear Creek watershed lies within Major Land Resource Area (MLRA) 108C, 
Illinois and Iowa Deep Loess and Drift, West Central Part (USDA NRCS, 2006).  The 
general landscape of Iowa County and Clear Creek consists of a gently rolling landscape 
deeply dissected by streams and rivers. Most areas of the county are well drained due to the 
high development of waterways.  However, artificial drainage is required in some flat 
uplands and poorly drained valleys (Dideriksen et al., 2007).  The Clear Creek area consists 
of a deep layer of pre-Illinoian age till overlain by a mantle of Peoria Loess on the uplands.  
Loess deposits thin on lower hillslope positions, and are replaced by silty colluvium or 
Holocene aged silty alluvium. A Yarmouth-Sangamon paleosol or pre-Illinoian till is often 
exposed on shoulder and back slopes.  Mollisols are the dominant soil order found in the 
108C MLRA, while Alfisols, Inceptisols and Entisols are present but less common. Most of 
these soils are either classified as a Udoll or Udalf suborder, while some Aquolls are found 
on flat interfluves or broad valleys. All soils in this area have a mesic soil temperature 
(USDA NRCS, 2006).   
Iowa County is dominated by the Otley-Mahaska-Shelby, Colo-Nevin-Nodaway, 
Tama-Downs, Fayette-Downs, and Ladoga-Clinton-Lindley associations (Dideriksen et al., 
2007).  The Otley-Mahaska-Shelby is a toposequence going from the somewhat poorly 
drained Mahaska soils on interfluves to the well drained Shelby soils on shoulder slopes.  
These soils are formed in loess, except where glacial till is exposed or near the surface in the 
case of Shelby soils.  The Colo-Nevin-Nodaway is an association split according to drainage 
class.  All of these soils formed in either stream terraces or flood plains, but the drainage 
class ranges from poorly drained to moderately well drained.  Tama and Downs are both well 
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drained soils found on a biosequence.  Tama soils formed under prairie while Downs formed 
under savannah.  Fayette and Downs soils are found on similar landscape positions, but the 
Fayette formed under deciduous forest while the Downs formed under savannah. The 
Ladoga-Clinton-Lindley association is a toposequence where the Ladoga and Clinton soils 
are found on a higher landscape position than the Lindley.  The Ladoga and Clinton are loess 
derived soils while the Lindley soil formed in glacial till that may have a thin loess mantle 
(Dideriksen et al., 2007).     
 
Diagnostic Surface and Subsurface Horizons 
 
Mollic and Ochric Epipedons 
According to Dideriksen and others (2007), soils within the Clear Creek area that do not 
have a mollic epipedon have an ochric epipedon.  The following are required to classify as a 
mollic epipedon: 
1) Dominant colors with a moist value and chroma of 3 or less. 
2) A minimum epipedon thickness of 25 cm because the lower boundary of an argillic or 
cambic horizon is 75 cm or more below the soil surface. 
3) An organic carbon content in the epipedon that is 0.6 percent more than the C 
horizon. 
4) A Rupture-resistance class of moderately hard or softer. 
5) Base saturation is 50 percent or greater determined by NH4OAc. 
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A high base saturation is assumed in all soils of the Clear Creek area due to the 
taxonomic classification as a Mollisol or Alfisol according to the Iowa county soil survey 
(Dideriksen et al., 2007).  Phosphate content was not measured in this study, so some of the 
soils could meet the requirements for an anthropic epipedon if phosphate content is greater 
than 1500 milligrams per kilogram.   
All pedons that failed to meet the requirements for a mollic epipedon instead meet the 
criteria for an ochric epipedon.  These pedons have too high of a color value or chroma, or 
are too thin to qualify as mollic.  The ochric epipedon must have a zone of eluviation and is 
underlain by an argillic or cambic subsurface horizon.   
 
Argillic and Cambic Diagnostic Subsurface Horizons 
All of the described soils in this study have either an argillic or cambic subsurface 
diagnostic horizon.  The presence of an argillic horizon was determined by: 
 
1) A thickness of at least 7.5 cm or one-tenth as thick as all overlying horizons.  A 
particle size control section of coarse-loamy, fine-loamy, coarse-silty, fine-silty, 
or very-fine.  
2) Clay films lining pores or on the vertical and horizontal surfaces of peds. 
3) The illuvial horizon must have 1.2 times more clay than the eluvial horizon when 
the eluvial horizon is still present.  All eluvial horizons in this study have a clay 
content between 15 and 40 percent, meeting the requirements for the 1.2 increase 
in clay listed above.  The eluvial horizon is not present in some cases where a 
high amount of erosion has occurred on steep slopes.    
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The presence of a cambic horizon was determined by the absence of an argillic horizon and: 
1) A texture finer than very fine sand or loamy very fine sand. 
2) Presence of soil structure and colors that do not change on exposure to air. 
3) Removal of carbonates. 
4) Does not meet the requirements for an anthropic, histic, folistic, melanic, mollic, 
plaggen, or umbric epipedon, a duripan or fragipan, argillic, calcic, gypsic, natric, 
oxic, petrocalcic, petrogypsic, placic, or spodic horizon. 
 
All of the soils in this study are classified as Mollisols or Alfisols based on the 
diagnostic requirements listed above.  A Mollisol has a mollic epipedon and a base saturation 
greater than 50 percent from the top of an argillic horizon to a depth of 125 cm, or to a depth 
of 180 cm when an argillic horizon is absent.  An Alfisol does not have a plaggen epipedon, 
but must have an argillic, kandic, or natric horizon (Soil Survey Staff, 2006).   
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Sample Collection 
 
 
Four sites in the Clear Creek watershed (Iowa County, Iowa) were chosen based on: 
 
1. Location on the eastern portion of the Southern Iowa Drift Plain is well suited for 
study of the Quaternary stratigraphy of the area. 
 
2. An ongoing joint infiltration study by the University of Iowa and Iowa State 
University (Papanicolaou et al., 2008). 
 
3. Presence of a variety of soil series and varying topography representative of this area.  
 
4. Land uses.    
 
 
 
A total of 182 pedons were sampled across four fields in the upper catchment of the Clear 
Creek watershed (Table 1).  The stratigraphy and NRCS pedons were collected using “deep” 
cores along transects on each of the four fields (Figures 4 and 5).  These cores went to a 
maximum depth of nine meters in order to characterize depth trends of loess-paleosol 
contacts along varying hill slope positions.  Infiltration pedons were collected at designated 
positions where double-ring infiltrometer measurements were performed.  These cores were 
shallow because of a desire to compare physical and chemical soil characteristics near the 
surface to infiltration rates (Papanicolaou et al., 2008).  Although all of the shallow pedons 
are similar in texture, they are useful for interpolating characteristics across the landscape, 
such as: soil classification, mollic depth, and organic matter content.  The hand probe cores 
were taken last in an effort to sample soils in a grid across each of the four fields.  Simple 
properties were described in the field for these cores and they were then discarded.  
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Properties included epipedon thickness, slope of sample location, gleying depth, and depth to 
a discontinuity in parent material when present.   
All sample locations were recorded with a GeoExplorer 3 handheld GPS unit (Trimble, 
2009).  Recorded locations were differentially corrected to improve accuracy using 
Pathfinder Office software (Trimble, 2009).     
 
 
 
Table 1.   Depth of coring, number collected, and identification of pedons. 
 
Pedon Type # of Samples Core Depth (cm) 
Stratigraphy 35 Up to 900 
Infiltration 44 60-80 
NRCS 4 Up to 300 
Hand Probe 99 Up to 100 
 
 
The 79 stratigraphy and infiltration pedons were collected using either five cm or 7.5 
cm diameter cores with a Giddings hydraulic probe mounted on a truck.  The four NRCS 
cores were collected by Ryan Dermody and Jason Steele, regional soil scientists from the 
Natural Resources Conservation Service office in Fairfield, Iowa.  These cores were 
collected using a 7.5 cm diameter core with a hydraulic probe; samples of each soil horizon 
were delivered to Iowa State University for analysis.  The remaining 99 hand probe samples 
were taken with a 2 cm diameter push tube.  
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The general location of the Clear Creek watershed and the four research locations are 
shown in Figures 4 and 5.  Specific sampling schemes are shown for each field in Figures 6 
through 9.  Aerial photos in all figures were obtained from the Iowa Geographic Map Server 
(2009).  Soil series maps in Figure 6 through 9 were published by Dideriksen et al. (2007) as 
part of the most recent soil survey of Iowa County.  Additional GIS layers such as the Clear 
Creek watershed and topography maps of the area were obtained from the Natural Resources 
Geographic Information Systems Library (2009). 
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Figure 5.  Specific location of the four sampling sites within the Clear Creek upper 
catchment.  Scale is in miles due to the spacing of roads in one mile increments. 
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Figure 6. Sampling scheme for field 1 (No-till soybean, NW ¼ SW ¼ section 13, 
T80N, R10W). 
 
 
Figure 7. Sampling scheme for field 2 (Conventional till corn, SE ¼ SW ¼ 
section 18, T80N, R9W). 
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Figure 8. Sampling scheme for field 3 (CRP, NE ¼ SE ¼ section 18, 
T80N, R9W). 
 
Figure 9. Sampling scheme for field 4 (Conventional till soybean, NW ¼ SW 
¼ section 17, T80N, R9W). 
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Laboratory Analysis 
 
 Analysis of soil properties for the pedons collected from Clear Creek are described 
below.  The physical and chemical properties analyzed were chosen due to their relevance to 
determining breaks between stratigraphic units, and also because these are commonly 
collected properties as part of the National Cooperative Soil Survey. 
 
Particle Size Analysis 
Particle size was determined by the pipette method for 536 out of 620 of the collected 
horizons (Soil Survey Staff, 2004).  The 84 samples not analyzed were infiltration samples at 
a depth greater than 30 cm, or NRCS samples from outside the study area of the four fields.  
Each sample was dried overnight at 110°C, ground, and passed through a two mm sieve to 
remove coarse fragments.  Ten g of each sample was weighed into a glass bottle for analysis.  
Enough distilled water was added to fully saturate the soil.  Ten mL of 30% hydrogen 
peroxide was added to remove organic matter from samples with a dark color (10YR4/3 or 
darker).  Ten mL of 1% acetic acid was used to remove carbonates from samples where 
effervescence was observed.  All reacting samples were moved to a hotplate set at a low 
temperature and left overnight. Hydrogen peroxide was added to the samples as needed based 
on the color of the sample after reacting overnight.  Approximately 200 mL of distilled water 
was added to each bottle after the peroxide reaction was complete.  Ten mL of sodium 
hexametaphosphate was added to each bottle; the bottles were then stoppered and shaken 
overnight.  Sand was separated by washing through a 300-mesh sieve.  The silt and clay 
fractions were washed out of the sieve into a one L cylinder and the cylinder was filled to 
1000 mL with distilled water.  The cylinder was stirred for one minute until all particles are 
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suspended; pipette samples were taken at varying times for silt and clay fractions according 
to temperature.  Sand, silt, and clay fractions were all dried at 110°C and weighed to 
determine the percentage distribution of each fraction.  
Any coarse fragments (>2 mm) were washed to remove soil particles less than 2 mm 
and then weighed.  The percent volume of rock fragments was determined for each soil 
horizon by assuming a particle density of 2.65 g/cm3 and measuring the weight or fragments. 
Sand fractions for select deep pedons in the CRP field were sieved and weighed to 
determine the distribution of sand sizes in each horizon.  Sand fractions are reported as: very 
fine ( 0.05-0.106 mm), fine ( 0.106-0.25 mm), medium ( 0.25-0.5 mm), coarse ( 0.5-1 mm), 
and very coarse (1-2 mm). 
 The geometric mean was calculated for the same deep pedons within the CRP field 
for which sand fractions were determined.  The particle size breaks for each horizon include: 
clay (<0.002 mm), fine silt (0.002-0.02 mm), coarse silt (0.02-0.05 mm), very fine sand 
(0.05-0.106 mm), fine sand (0.106-0.25 mm), medium sand (0.25-0.5 mm), coarse sand (0.5-
1 mm), and very coarse sand (1-2 mm).  The geometric mean was classified according to 
these same breaks in size, but the value indicates an average value derived from all particle 
sizes.    
 
 
 
Stable Aggregate Content 
Stable aggregate content of soil samples was found by using the method reported in 
Patton et al. (2001).  Soil was passed through a nest of sieves, including two mm and one mm 
sizes, and three g of sample was weighed from the soil retained on the one mm sieve.  Each 
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soil sample was transferred to a small sieve with a 0.5 mm mesh screen. The small sieves 
were placed on a wire rack and submerged in a tub of water overnight.  The samples were 
then agitated by lifting the rack 20 times over 40 seconds.  The sieves were dried and 
weighed, giving the percent by weight of stable aggregates.  Samples were then placed in a 
tub full of dispersing solution and agitated for 30 minutes or until the aggregates broke apart.  
Some aggregates were broken by hand if necessary.  The remaining sample was dried and 
weighed to measure the amount of sand particles between 0.5 and 1.0 mm.  The weight of the 
sand and the sieves was subtracted from the initial weight, giving the actual stable aggregate 
weight.   
 
 
Soil Organic Carbon 
 
Soil samples were sent to the Iowa State Soil Testing Laboratory for determination of 
total carbon content using the dry combustion method described by Soil Survey Staff (2004) 
with a Leco LC2000 (LECO, 2009).  One quarter g of each soil horizon was used to 
determine both carbon and nitrogen percentage.  Although this method measures total carbon 
present in a soil sample, this amount can be interpreted as organic carbon since only 17 out of 
620 samples in this study area contain inorganic carbon in the form of calcium carbonate.  
 
Soil pH 
 
Soil pH was determined using both 1:1 water and 1:2 KCl solutions (Soil Survey 
Staff, 2004).   Ten g of dried soil was measured and an equal amount of water was added.  
The pH of the solution was measured after one hour. The sample was stirred after addition of 
water, after one half hour, and immediately before measurement.  Ten g of 0.02 M KCl 
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solution was then added to the solution, resulting in a final concentration of 0.01 KCl.  
Samples were again stirred as above and pH was measured after one hour.  
 
Cation Exchange Capacity 
Cation exchange capacity (CEC) was determined by ammonium displacement using 
the centrifuge method (Soil Survey Staff, 2004).  Five g of soil was weighed into a 50 mL 
plastic centrifuge tube.  Next, 33 mL of one N calcium acetate (CaOAc) at pH 7.0 was added 
to each tube and vortexed to completely suspend the soil.  The centrifuge tubes were then 
shaken for five minutes.  The tubes were centrifuged at about 2000 rpm for five minutes or 
until the solution was clear.  The supernatant was discarded and the above steps were 
repeated two more times.  After saturating the samples with Ca, they were washed with 33 
mL of denatured ethanol three times according to the steps described for the Ca wash. The 
samples were then washed three times with 33 mL of one N ammonium acetate (NH4OAc).  
The NH4OAc supernatant was saved after each wash and brought up to 100 mL in a 
volumetric flask.  A 1:20 dilution was prepared from this solution and the Ca-CEC was 
measured on an AAnalyst 100 atomic absorption spectrometer (PerkinElmer Instruments,  
2009).   
 Na-CEC was measured for some samples due to interference caused by the presence 
of calcium carbonates whey trying to measure Ca-CEC.  Na-CEC was measured in exactly 
the same way as Ca-CEC, except that a one N sodium acetate (NaOAc) solution at pH 8.2 
was used instead of a one N CaOAc solution.   
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Bulk Density 
Bulk density for most samples in this study was determined by the soil core method 
(Soil Survey Staff, 2004).  A coring tube with a diameter of either five cm or 7.5 cm was 
used to collect each core.  This diameter and the length of each horizon was used to calculate 
the volume of the collected soil horizons.  Each horizon was dried for 24 hours at 110° C to 
equalize the water content of each sample; the weight was then recorded.  The final weight 
was divided by the volume of the horizon to obtain the bulk density. 
  Bulk density for the NRCS samples was determined by the clod method (Soil Survey 
Staff, 2004) since full soil cores were not available.  A clod from each soil horizon was dried 
overnight at 110° C and then weighed.  A string was tied around each clod and they were 
dipped into melted paraffin wax until completely sealed.  The weight was recorded to 
determine the weight of the wax.  Volume was determined by suspending the clod in water 
and measuring the amount of displacement.    
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RESULTS AND DISCUSSION 
Pedon Classification 
Most of the observed pedons fit into the Tama-Downs-Fayette soil association.  This 
association is a biosequence formed across prairie and forest ecosystems.  Given a 
preponderance of argillic horizons in the study area, this means the soils are classified on the 
basis of mollic versus ochric epipedons.  The variation between those epipedons is due to 
differing paths of pedogenesis under forests and prairies, although accelerated erosion by 
removing the epipedon can rapidly obliterate any difference.  
The deep cores collected from the Clear Creek watershed were classified to the series 
level (Table 2).  Upland soils are most commonly classified as a Tama, Downs, or Fayette 
series.  Soils found at a lower position on the landscape classify as a Judson, Ely, or Colo 
series.  These series were differentiated by their location on foot or toe slopes, but also differ 
in drainage conditions.  Variability in drainage class or particle size accounts for the 
classification of the remaining pedons as Adair, Lindley, Olmitz, Otley, and Seaton 
(Dideriksen et al., 2007). 
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Table 2. Classification of deep pedons collected in the Clear Creek watershed.  Series was 
determined by horizon breaks and detailed descriptions of each pedon.  The number of 
pedons classifying as each series is shown.     
Series  N Classification 
Adair 1 Fine, smectitic, mesic Aquertic Argiudolls 
Colo 18 Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
Downs 7 Fine-silty, mixed, superactive, mesic Mollic Hapludalfs 
Ely 1 Fine-silty, mixed, superactive, mesic Aquic cumulic 
Hapludolls 
Fayette 16 Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
Judson 5 Fine-silty, mixed, superactive, mesic Cumulic Hapludolls 
Lindley 4 Fine-loamy, mixed, superactive, mesic Typic Hapludalf 
Olmitz 1 Fine-loamy, mixed, superactive, mesic Cumulic Hapludolls 
Otley 
Taxadjunct 
1 Fine-silty, smectitic, mesic Oxyaquic Argiudolls 
Seaton 1 Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
Tama 
 
15 Fine-silty, mixed, superactive, mesic Typic Argiudolls 
 The classified pedons within the Clear Creek area were also compared to the expected 
NRCS map units from which the pedons were sampled (Dideriksen et al., 2007).  Table 3 
lists the series names along with the number expected according to the NRCS soil survey 
maps for Iowa County.  The number of pedons matching the NRCS taxonomic class is 
shown, followed by the total number and percentage that match.  Observed pedons match the 
NRCS classification at the order level 68.6 percent of the time, or 48 out of 70 pedons.  This 
number decreases as the taxonomic class becomes more specific.  The family and series 
match the NRCS classification 22.9 percent of the time, or 16 out of 70 pedons.  Observed 
soils with a drainage class of poorly drained, such as Colo and Colo-Ely, match the NRCS 
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classification 77 percent of the time.  The Tama series matches the NRCS classification 5 out 
of 22 times, while other upland soils do not match.  
 A strict interpretation of the official soil series description was used to determine if 
the observed pedons matched the NRCS map units.  Colo and Colo overwash are considered 
to be the same unit for ease of comparison.  The observed pedon is listed as matching an 
NRCS complex, such as Colo-Ely, if either a Colo or Ely series were present.  Erosion class 
was not considered when determining if the observed soil series matches the NRCS series. 
  
Table 3. Divergence of pedon taxonomic classification related to the NRCS soil map unit 
from which they were collected.  
NRCS Series N Order Suborder
Great 
Group Subgroup Family Series
Colo 5 5 5 5 5 5 5 
Colo-Ely 8 7 5 5 5 5 5 
Downs 3 3 3 3 0 0 0 
Ely 8 8 3 3 1 1 1 
Judson 2 2 1 1 1 0 0 
Otley 1 1 1 1 0 0 0 
Shelby 21 11 9 7 7 0 0 
Tama 22 13 8 7 5 5 5 
Σ 70 48 35 32 24 16 16 
% Matching 
NRCS   68.6% 50.0% 45.7% 34.3% 22.9% 22.9%
 
 
 Classified pedons within each of the four fields in the Clear Creek area were also 
compared to the expected NRCS map units (Dideriksen et al., 2007).  Table 4 lists the series 
names along with the number expected according to the NRCS soil survey maps for each 
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field.  The number of pedons in each of the four fields that match the NRCS taxonomic class 
is shown, followed by the total number and percentage that match.  All four fields match the 
NRCS classification at the order level greater than fifty percent of the time.  The percentage 
that matches decreases as the taxonomic class becomes more specific.  Samples from Field 1 
match the NRCS series 26.3% of the time, or 5 out of 19 pedons.  Field 2 matches 50.0% of 
the time, or 4 out of 8 pedons.  None of the 25 pedons sampled from Field 3 match the NRCS 
series classification.  Field 4 matches the NRCS series classification 38.9% of the time, or 7 
of 18 pedons.   
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Table 4. NRCS map units for each of the four fields sampled in the Clear Creek area. The 
number of samples matching the NRCS classification in each field is indicated according to 
each taxonomic class.   
  NRCS Series N Order Suborder
Great 
Group Subgroup Family Series 
           
Field 1 Colo-Ely 7 6 4 4 4 4 4 
  Downs 3 3 3 0 0 0 0 
  Otley 1 1 1 1 0 0 0 
  Tama 8 1 1 1 1 1 1 
  Σ 19 11 9 6 5 5 5 
  
% Matching 
NRCS   57.9% 47.4% 31.6% 26.3% 26.3% 26.3% 
           
Field 2 Colo 1 1 1 1 1 1 1 
  Tama 7 4 4 3 3 3 3 
  Σ 8 5 5 4 4 4 4 
  
% Matching 
NRCS   62.5% 62.5% 50.0% 50.0% 50.0% 50.0% 
           
Field 3 Judson 2 2 1 1 1 0 0 
  Tama 2 0 0 0 0 0 0 
  Shelby 21 11 9 7 7 0 0 
  Σ 25 13 10 8 8 0 0 
  
% Matching 
NRCS   52.0% 40.0% 32.0% 32.0% 0.0% 0.0% 
           
Field 4 Colo 4 4 4 4 4 4 4 
  Colo-Ely 1 1 1 1 1 1 1 
  Ely 8 8 3 3 1 1 1 
  Tama 5 3 3 3 1 1 1 
  Σ 18 16 11 11 7 7 7 
  
% Matching 
NRCS   88.9% 61.1% 61.1% 38.9% 38.9% 38.9% 
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Soil Chemical and Physical Properties 
Physical and chemical properties were determined for soil horizons at various 
hillslope positions.  The characterization of soil properties both at depth and along transects 
was done to fulfill objectives one and two as stated in the introduction. A summary of soil 
properties for surface horizons is shown below (Table 5).  In depth analysis of the spatial 
variation of each individual soil property will also be covered.   
 
Table 5. Mean pH, cation exchange capacity (CEC), bulk density (BD), organic carbon % 
(OC), carbon to nitrogen ratio (C:N), and clay % for surface horizons at varying hillslope 
positions.  A mean value followed by a different letter indicates that the values are 
significantly different at an α level of 0.05 using a t test.   
Hillslope   
 Position 
pH  
(1:1 H2O) 
CEC  
(meq/100 g)
BD 
(g/cm3) OC % C:N  Clay %n 
4 Shoulder 5.5a 27.8a 1.1a 2.2a 9.0a 28.0a 
21 Back 5.5a 24.3b 1.2a 2.3a 9.5a 24.3b 
20 Foot 5.7ab 26.9a 1.2a 2.3a 10.2b 23.8b 
8 
 
Toe 5.9b 24.3b 1.2a 2.0a 9.7ab 21.8c 
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Particle Size and Texture 
 Particle size is one of the most important soil properties due to its impact on water 
infiltration and retention in the soil (Lin et al., 1999).  Soil surface area and the retention of 
nutrients are also influenced by the texture of a soil (Schaetzl and Anderson, 2005).  Clay 
content, sand content, and geometric mean of particle size will all be discussed below.     
Soil horizons in this study were determined by pedogenic breaks, resulting in a wide 
range of horizon depths within and between pedons.  In order to compare soil properties 
between pedons, a weighted average was determined to account for horizon depth. A 
standard depth was set for comparing soil properties between pedons: 0 to 10, 10 to 25, 25 to 
50, 50 to 75, 75 to 100, 100 to 125, 125 to 150, 150 to 175, and 175 to 200 cm. 
Clay Content    
Median clay content was calculated for the standard depths listed above so that all 
pedons at a slope position could be compared.  The median clay content of each hillslope 
position is shown in Figures 10 and 11.  The clay content at each hillslope position will be 
discussed in detail below.    
An increase in median clay content at depth was observed in the two summit position 
pedons.  This is due to a stable, relatively flat position allowing for extensive soil 
development (Vreeken, 1973).  The zone of eluviation has not been eroded away, preserving 
the entire solum.  The clay content decreases steadily below the argillic horizon.  The depth 
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of loess is expected to be greatest at the summit position, so an increase in clay due to a 
paleosol contact is not observed within two meters of the surface (Ruhe et al., 1967).   
 High median clay content is found at the surface of shoulder position pedons.  A zone 
of eluviation is not apparent and has most likely been eroded away due to the steep grade of 
shoulder slopes (Walker and Ruhe, 1968).  Median clay content steadily decreases deeper in 
the profile until a spike in clay at about 125 centimeters depth.  The presence of a shallow 
paleosol in one out of eight of the observed pedons explains this small increase in clay 
content.  However, paleosol contact is deeper than two meters in seven out of eight of the 
shoulder pedons.   
 An increase in median clay content is observed in back position pedons, but is less 
pronounced than the increase at the summit position.  A zone of eluviation is apparent in 
eight out of 16 pedons, but only a small increase in median clay content is observed.   As 
shown in Figure 10, the median clay content steadily decreases below the argillic horizon 
until a second zone of clay accumulation at about 175 cm depth.  This clay increase is 
explained by shallow contact with a paleosol surface in five out of the 16 pedons at the 
backslope position.  A shallow paleosol is expected at the back slope position due to a 
thinner mantle of loess and more extensive erosion of loess due to a steep slope (Ruhe and 
Daniels, 1958; Renard and Foster, 1983).   
 Pedons at the footslope position display uniform median clay content from the surface 
until about 75 cm depth.  At 75 cm it increases until a small decrease at 200 cm (Figure 11).  
The uniform material near the surface is thought to be hillslope colluvium, deposited due to 
erosion since the introduction of modern agriculture (Sandor et al., 2005).  The higher 
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median clay content between 50 and 150 cm is probably not a function of pedogenesis, but is 
more likely due to periodic colluvial episodes during a time of relative landscape stability.  
The presence of prairie vegetation during a period of landscape stability would reduce runoff 
and raindrop impact, resulting in movement of only fine particles (Renard and Foster, 1983; 
Iowa Geographic Map Server, 2009). 
 The median clay content of pedons located at the toeslope position is similar to that of 
the footslope.   A uniform colluvium at the surface is thought to be from erosion since the 
introduction of modern agriculture (Sandor et al., 2005).  A large increase in clay is observed 
below a depth of 50 cm.  The clay increase is thought to be due to deposition of colluvium 
during a period of landscape stability, but also consists of alluvial deposits.   
 
 
# of Pedons 
Summit=2 
Shoulder=8 
Back= 16 
Figure 10. Median weighted clay average for summit, shoulder, and back slope positions.   
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# of Pedons 
Foot= 5 
Toe= 5 
Figure 11. Median weighted clay average for foot and toe slope positions. 
 
 Figure 12 shows the distribution of clay along an upland transect in Field 3.  A large 
increase in clay is observed at about six meters at the summit position, five meters on the 
shoulder, and about two meters on the back slope.  It reflects the depth to paleosol, 
decreasing in depth further down slope as the mantle of loess thins and increased erosion 
occurred (Prior, 1991).  The amount of clay increase at depth decreases further down slope.  
Clay content increases from about 25 percent at the surface to 70 percent at depth for the 
summit position paleosol.  Clay content increases from about 25 percent at the surface to 50 
and 30 percent in the shoulder and back slopes, respectively.  The greatest clay accumulation 
is observed at the summit position due to the flat, stable conditions during paleosol 
development (Vreeken, 1973).  The shoulder and back slope paleosols would have been 
partially eroded during development, resulting in less accumulation of clay in the argillic 
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horizon.  Less clay accumulation is observed in shoulder and backslope positions due to 
erosion of upland interfluves resulting in paleosol destruction (Ruhe, 1969).  The foot and toe 
slope positions display no illuviation of clay.  The differences in clay at depth are attributed 
to contrasting colluvial and alluvial deposits (Schaetzl and Anderson, 2005).    
 Clay content was also compared between Bt horizons at different hillslope positions.  
The median value of maximum clay content was calculated for pedons at the summit, 
shoulder, and back slope positions.  The maximum clay content was found for both the 
modern Bt horizon near the surface (Figure 13), and also the buried Bt in the paleosol (Figure 
14).  Foot and toe slope positions were not included in this calculation since pedogenic 
accumulation of clay most likely did not occur at these positions (Schaetzl and Anderson, 
2005).  There is little change in median clay content between Bt horizons found near the 
surface.  The shoulder position has the highest clay content at 30 percent, but there is only a 
range of three percent between all three slope positions.  The Bt horizons found in the buried 
paleosol vary greatly in clay content between different hillslope positions.  Clay content in 
the summit position paleosols are the highest at about 66 percent, followed by shoulder slope 
at 43 percent, and back slope at 36 percent.  Clay contents in the paleosol are much greater 
than those observed in the surface Bt horizons.  This is due to a much longer period of soil 
development in the paleosol and is possibly due to differences in parent material and climate 
(Ruhe, 1968; Woida and Thompson, 1993).  The highest clay content is observed in the 
summit position paleosol.  This is expected due to the relatively stable conditions that 
promote pedogenesis (Vreeken, 1973).   
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Clay Content at Depth for a Representative Transect 
 
    
     Summit          Shoulder    Back           Foot                Toe 
Figure 12. Distribution of clay content along a representative upland transect in Field 3.   
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# of Pedons 
Summit=1 
Shoulder=8 
Back=15 
Figure 13. Median maximum clay content by hillslope position.  This includes Bt horizons 
that developed under present conditions near the surface. 
 
# of Pedons 
Summit=1 
Shoulder=4 
Back=8
Figure 14. Median maximum clay content by hillslope position.  This includes Bt horizons 
found in buried paleosols at variable depths.    
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Sand Content 
The median sand content for each hillslope position is shown in figures 15 and 16.  
Sand content is low at all positions until a depth of 150 cm, consistent with the presence of 
loess derived soils.  The increase in median sand content in the backslope position to greater 
than 20 percent corresponds with the presence of glacial till below a depth of 150 cm 
(Mausbach et al., 1982; Schoeneberger et al., 2002).  The sand content is shown for standard 
depths, in the same way median clay content was calculated at depth.  The median sand 
content of each hillslope position will be discussed below.   
 Summit and shoulder pedons generally contain a median sand content of five percent 
or less between the surface and a depth of two meters (Figure 15).  A thick mantle of loess 
covers most summit and shoulder positions, resulting in a fine textured soil with a low sand 
content (Prior, 1991).  A few pedons at the shoulder position increase in sand to greater than 
20 percent due to glacial till contact within two meters.  However, this increase is not 
reflected in the median value because most sand values remain low.  Sand content at the 
backslope position remains at about five percent until a depth of 150 centimeters and then 
greatly increases below this point (Figure 15).  Pedons at the foot and toeslope positions are 
similar in median sand content (Figure 16).  Both have a value of six percent sand or less to a 
depth of two meters.  The fine texture of pedons at this position is due to colluvium and 
alluvium deposits from surrounding loess derived soils.  These positions also appear to be the 
most variable in sand content.  Although the median values are low, one pedon at the 
footslope position has a surface sand content as high as 44 percent.  The variation in sand 
content is most likely due to the parent material of eroded soils upslope.  The sand content of 
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colluvium will vary greatly between eroded loess derived and glacial till derived soils (Hall 
and Anderson, 1999).   
 
# of Pedons 
Summit=2 
Shoulder=8 
Back= 16
Figure 15. Median weighted sand average for summit, shoulder, and back slope positions.    
 
 
# of Pedons 
Foot= 5 
Toe= 5 
Figure 16. Median weighted sand average for foot and toe slope positions. 
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 Figure 17 shows the distribution of sand along an upland transect in Field 3.    Sand 
content is generally below 20 percent in the loess mantle and then increases in the buried 
glacial till (Mausbach et al., 1982).  Sand content at the summit position increases from less 
than 10 percent at the surface to greater than 50 percent at a depth of nine meters.    Sand 
content at the shoulder position increases from less than 10 percent near the surface to almost 
40 percent at a depth of five meters.  Sand content at the backslope position increases from 
less than 10 percent to about 40 percent at a depth of two meters.  The sand content of foot 
and toe slope positions are variable due to deposition of a mixture of eroded materials.  The 
foot slope pedon consists of loess derived materials near the surface underlain by coarser 
materials deposited during the Late Sangamon (Ruhe, 1969).  The toe slope pedon is more 
variable due to a mixture of glacial till and loess derived alluvium and colluvium (Hall and 
Anderson, 1999).    
Sand distribution mimics clay distribution along the upland transect for field 3, as 
shown in Figure 12 and Figure 17.  An increase in both clay and sand is expected where a 
paleosol is present, due to excessive weathering and accumulation of clay on the Yarmouth-
Sangamon surface.  Clay accumulation in the summit pedon is observed as much as one 
meter above the observed sand increase that is characteristic of glacial till.  The accumulation 
of clay in a fine textured soil is probably due to welding between the paleosol and the newly 
deposited loess (Ruhe and Olson, 1980).  Also, plugging of pores in the paleosol formed in 
glacial till could result in an up-building of fine textured materials (Woida and Thompson, 
1993).     
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Sand Content at Depth for a Sample Transect 
    Summit             Shoulder   Back                     Foot                      Toe 
 
Figure 17. Distribution of sand content at depth, ranging from summit to toeslope position.   
 
Geometric Mean 
 Geometric mean is a common parameter used to describe the average size of soil 
particles.  A mean particle size value is useful in predicting hydraulic properties of soil, but 
also offers a simple way to compare particle size spatially (Shiozawa and Campbell, 1991).  
The geometric mean of particle size was calculated for a transect in Field 3, and the spatial 
variation in geometric mean is shown in Figure 18.   
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The geometric mean values shown in Figure 18 indicate an average particle size of 
coarse silt (0.02-0.05 mm) at the surface of the summit, shoulder, and backslope positions.   
A coarser average particle size (0.106-.0.25 mm) is seen at the surface further down the 
hillslope. A mean falling within the range of very fine sand is found beneath the silty 
particles of upper slope positions.  The coarser average particle size at depth indicates the 
presence of glacial till.  This coarse geometric mean is assumed to extend much deeper than 
the depth that was sampled because of the uniform texture of glacial till (Dreimanis, 1989).  
An average size of very fine sand (0.05-0.106 mm) is shown between the coarse silt and fine 
sand layers at the shoulder position.  This intermediate size is most likely due to an average 
of very fine clay particles accumulated in a paleosol and coarser particles in the glacial till 
(Woida and Thompson, 1993; Phillips, 2004).  A coarser geometric mean of fine sand is 
observed at the surface of the footslope position.  The coarser average at this location can be 
explained by: 1) less loess deposition compared to upslope positions 2) deposition of coarse 
materials eroded from upslope and 3) coarser particles carried by runoff fall out of 
suspension as the slope decreases, while finer particles are carried to the stream (Vreeken, 
1975; Hall and Anderson, 1999). The geometric means at the toeslope position vary greatly 
with depth.  Alluvial and colluvial deposits at this position come from eroded glacial till and 
loess derived materials (Vreeken, 1975).  The variability in geometric mean can also be 
attributed to fine sorting of particles due to fluctuating water movement at the soil surface.       
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Organic Carbon 
 Organic carbon content is important for its chemical properties, fertility, and impact 
on classification of a soil (Essington 2004). Total carbon content for a representative transect 
in Field 3 is shown in Figure 19.  Organic carbon content is assumed to be the same as total 
carbon content, due to the negligible amount of carbonates in most sampled soil horizons 
(Essington, 2004).  However, an increase in carbon is observed at depth for a few horizons 
where calcium carbonate was present.   
 Organic carbon content ranges from 0.1 to 3.2 percent for the transect in Figure 19. 
Organic carbon content at the surface is approximately two to three percent for all slope 
positions.  The amount of carbon decreases steadily to a depth of about one meter, and 
remains at a carbon content well below one percent below this point.  An increase in carbon 
content due to inorganic carbonates at depth is observed for a few horizons in the shoulder, 
back, and toe slope positions.  The presence of carbonates in these horizons was confirmed 
by effervescence when hydrochloric acid was applied.   
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Organic Carbon Content at Depth for a 
Representative Transect 
 
 
 
     Shoulder         Back                 Foot      Toe 
Figure 19. Distribution of organic carbon content at depth, ranging from shoulder to toeslope 
position.  A spike in carbon content at depth in the shoulder, back, and toe slope position is 
due to the presence of inorganic carbon.   
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Cation Exchange Capacity 
Cation exchange capacity is a useful measurement of the ability of a soil to retain 
nutrients and is also an indicator of soil fertility (Wolf, 1999).  Cation exchange capacity 
ranges from 15 to 60 cmol/kg for the soils tested in the Clear Creek watershed.  The mean is 
24 cmol/kg for the 179 CEC samples.   
Organic matter and clay content are known to be the primary contributors to cation 
exchange capacity in soils (Wilding and Rutledge, 1966; Thompson et al., 1989). Regression 
analysis was used to quantify how the dependent variable, CEC, varies due to the 
contribution of the independent variables, organic carbon content and clay content (Table 6).  
The R2 value of 0.97 indicates that 97% of the variability in CEC can be explained by the 
amount of clay or organic carbon present.   A high F statistic value and the very low 
significance of F both indicate that the regression model is significant.   
Table 6.  Multiple linear regression model statistical results.  Significant changes in CEC due 
to clay and organic carbon content are shown.  The equation below indicates the contribution 
of clay and organic matter based on the coefficients from the regression model. 
  
 
Expected CEC =  0.82 (Clay %) + 3.11 (Organic Carbon %)  
Regression Statistics 
    
R Square 0.97 
Standard Error 4.40 
Observations 179 
F 2740.45 
Significance F 
                                      
2.39*10-133 
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 The regression coefficients shown above indicate a net charge of 82 cmol/kg comes 
from the clay fraction and 311 cmol/kg comes from organic carbon.  The net charge of the 
clay fraction falls into the range of the clay mineral montmorillonite, with a charge of 80 to 
120 cmol/kg (Havlin et al., 2004).  It is likely that the net charge from the clay fraction is the 
average of charges from clay minerals such as mica, smectite, and chlorite.   
The net charge of organic carbon is much higher than would be expected for the 
entire organic matter content.  This is because the charge associated with organic matter 
comes from the number of functional groups, which is directly related to the amount of 
carbon in the soil (Essington, 2004).  Soil organic matter is assumed to be composed of 58 
percent organic carbon.  Nelson and Sommers (1996) recommend a conversion factor of 
1.724 to convert organic matter content to organic carbon content.  The charge of 311 
cmol/kg associated with organic carbon was divided by 1.724, resulting in a value of 180 
cmol/kg of net charge from organic matter.  The net charge of organic matter in the Clear 
Creek area is similar to the value of 184 cmol/kg of net charge from organic matter found by 
Thompson et al. (1989) on Tama and Fayette soils of Iowa.   
 The expected CEC was calculated from the equation shown above by using the 
observed clay and organic carbon content of each soil horizon.  The expected CEC was then 
plotted versus the actual CEC value determined in the laboratory (Figure 20).  The R2 value 
of 0.52 indicates that the coefficients for clay and organic carbon content are fairly reliable 
for estimating CEC.  Expected versus measured CEC was also compared by hillslope 
position (Figure 21).  This plot shows the possibility of two different trend lines when upper 
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and lower slope positions are considered independently.  An R2 value of 0.64 and 0.56 for 
lower and upper slope positions, respectively, indicate that separate curves for CEC by slope 
position may be more accurate.  The higher measured CEC in the foot and toe slopes could 
be explained by the presence of a more available form of carbon than seen in the upper slope 
positions.  Expected versus measured CEC was also compared by land use (Figure 22).  The 
type of land use could also explain the variations in CEC, based on the high R2 values found 
in Figure 22.   
 
Figure 20. Linear regression of expected and measured cation exchange capacity based on 
results of observed soils in Clear Creek.   
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Figure 21. Linear regression of expected and measured cation exchange capacity by hillslope 
position. 
 
Figure 22. Linear Regression of expected and measured cation exchange capacity by land 
use. 
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Bulk Density 
 Bulk density is an important indicator of water retention and infiltration in soils.  
Texture and organic matter content are directly related to changes in bulk density (Rawls, 
1982).  Bulk density values along a representative transect in the Clear Creek watershed are 
shown in Figure 23.   
Bulk density at all slope positions are generally low at the surface and increase in 
deeper horizons.  A bulk density value of about 1.00 g/cm3 was observed at the surface for all 
of the pedons shown below.  The bulk density value generally increases in the argillic 
horizon, where a decrease in organic matter and an increase in clay results in fewer 
micropores.  Most mineral soils are expected to have a bulk density ranging from 1.00 to 
2.00 g/cm3, and only extremely dense, compacted soils reach the upper limit of this range 
(Birkeland, 1984). The bulk density values in Figure 23 continue to increase in the buried 
paleosol and glacial till horizons, often reaching a value as high as 2.00 g/cm3.  Although 
bulk density is expected to increase in glacial till due to low porosity, 2.00 g/cm3 is higher 
than expected.  Measurements of bulk density in the deepest horizons are most likely less 
accurate due to compaction and fragmentation of the soil cores during sampling. 
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Bulk Density at Depth for a Representative Transect 
 
 
Summit             Shoulder         Back             Foot                    Toe
Figure 23. Bulk density at depth, ranging from summit to toeslope position. 
 
 
pH 
 The pH for soil horizons at depth was measured for a representative transect in Field 
3 (Figure 24).  All pH values shown were obtained using a 1:1 mixture of soil to water.    
The pH for surface horizons ranges from very strongly acid to moderately acid across 
all hillslope positions.  An acidic soil pH is the result of the removal of base cations in the 
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system.  Acidification of surface soils in the Clear Creek area is likely due to leaching of 
bases, application of commercial fertilizers, and addition of organic acids from plants (Havlin 
et al., 2004; Schaetzl and Anderson, 2005). The pH value generally increases at depth, 
although there are a few exceptions where pH decreases immediately below the surface.   A 
maximum pH value ranging from slightly alkaline to moderately alkaline is observed in the 
deepest horizons.  The pH increases in unleached zones at depth and especially when calcium 
carbonate is present (Muhs and Bettis, 2000).   
 
 
     Shoulder       Back              Foot            Toe 
pH at Depth for a Representative Transect 
Figure 24. Soil pH at depth, ranging from shoulder to toeslope position.   
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Epipedon Thickness 
 The epipedon is an important diagnostic horizon at or near the soil surface, and is 
useful in classification of soils (Soil Survey Staff, 2006).  For the purpose of the following 
interpretations, epipedon thickness is defined as the thickness of soils displaying colors of 
10YR3/3 or darker according to Munsell soil color charts.   
Epipedon thickness was recorded for all collected pedons where the soil core was 
sufficiently long to observe the extent of mollic colors (Figure 25).  Epipedon thickness is 
generally greatest at the foot and toe slope positions.  Accumulation of dark, organic rich 
materials at these positions is partially due to deposition of eroded A horizons from upslope 
(Sandor et al., 2005).  Reducing conditions at these positions due to poor drainage also leads 
to accumulation of organic matter (Schaetzl and Anderson, 2005).  The thinnest epipedon 
thickness is observed at the shoulder and back slope positions.  The slope is steepest at these 
positions, leading to erosion of A horizon materials.  Epipedon thickness is slightly higher at 
the summit position than at the shoulder or back slope positions.  This is due to a flat, stable 
environment where organic matter has not been eroded.  The summit position is well drained, 
so oxidation of organic matter prevents the mollic thickness from being deeper (Schaetzl and 
Anderson, 2005).   
 Epipedon thickness was also compared to slope percent for all measured pedons 
(Figure 26).  The epipedon thickness generally decreases as the slope percent increases.  
Epipedon thickness is especially variable at low slope percent, due to the extreme differences 
in soil genesis between a flat toe slope and a flat summit position.        
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# of Pedons 
Summit=6 
Shoulder=26 
Back=77 
Foot=19 
Toe=7 
Figure 25. Median epipedon thickness of pedons at varying hillslope positions.   
 
Figure 26. Epipedon thickness as a function of slope percent for all observed pedons.   
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Iron Depletions 
 Redoximorphic depletions are defined as zones of reduced iron resulting in a chroma 
value of two or less (Schoeneberger et al., 2002).  The presence of redoximorphic depletions 
is an indicator of anaerobic conditions, and is useful in determining drainage conditions of a 
soil (Schaetzl and Anderson, 2005). 
 The depth to iron depletions was recorded for all pedons where depletions were 
observed within the Clear Creek area (Figure 27).  The depth to reduced iron is greatest at the 
summit due to well drained conditions and a deep water table.  The depth becomes shallower 
at the shoulder and back slope positions as the water table comes closer to the surface.  Iron 
depletions are generally found near the surface at foot and toe slope positions due to a 
shallow water table in the flood plain (Khan and Fenton, 1994).  The depths shown to the 
right of the dotted line in Figure 24 are approximations due to the difficulty of determining 
the exact depth of iron depletions.  Thick mollic colors often mask depletions at the foot and 
toe slopes to a depth of several meters (Stolt et al., 2001).       
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Summit=3 
Shoulder=9 
Back=30 
Foot=11 
Toe=7 
Figure 27. Median depth to iron depletions at various hillslope positions.   
 
Soil Properties by Land Use 
Physical and chemical soil properties were compared between varying land uses to 
fulfill objective three as stated in the introduction.  Soil properties including surface horizon 
bulk density, pH, organic carbon content, and stable aggregate content were compared 
between different land uses within the Clear Creek watershed. Comparisons of land use 
include: two fields in a tilled corn-soybean rotation, one field in a tilled corn and no-till 
soybean rotation, and one field that has been under brome grass for approximately eight 
years as part of a Conservation Reserve Program.  
A summary of physical and chemical properties of surface soil horizons by land use is 
shown in Table 7.  Individual soil properties are discussed in more detail below.  The average 
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soil properties shown in Table 7 were calculated using only pedons where all properties were 
analyzed.  The mean values shown in the detailed analysis of each property vary slightly due 
to the inclusion of additional pedons.   
 
Table 7. Mean pH, CEC, BD, OC %, C:N ratio, and clay % for surface horizons for different 
land uses.  A mean value followed by a different letter indicates that the values are 
significantly different at an α level of 0.05 using a t test. 
 
Bulk Density  
 Bulk density values of soils in tilled fields are higher than the CRP field (Table 7).   
Hill et al. (1985) and Blevins et al. (1984) found a lower bulk density in conventionally tilled 
soils compared to no till soils.  This is due to loosening of surface soil and an increase in 
macro-pores in the tilled soil. A higher bulk density is only expected after many years of no 
till, resulting in a compacted surface layer undisturbed by tillage (Vasquez et al., 1991).  The 
observed no till field was tilled until one year prior to the collection of soil cores, so a large 
difference between these land uses is not expected.  A small increase in organic matter 
resulting in higher stable aggregate content could contribute to an increase in pore space in 
the no till soil (Hussain et al., 1999).  However, the difference in bulk density between 
n Land Use 
pH 
 (1:1 H2O) 
CEC 
(meq/100 g)
BD 
(g/cm3) 
OC 
% 
C:N 
Ratio 
Clay  
% 
Conventional 
Till 6.0a 26.3a 1.3a 1.9a 9.8ab 23.5a 14 
15 No Till 5.7b 26.1a 1.2a 1.7b 9.3a 25.4b 
24 Conservation Reserve 5.4c 24.8a 1.1b 2.8c 10.0b 23.4ab 
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conventional till and no till soils in this study is most likely due to variations in topography 
rather than land use.   
A comparison of surface bulk density across all land uses is shown in Figure 28.  The 
low bulk density value observed in the CRP field is expected after eight years under this land 
use (Rawls, 1982).  The presence of brome grass results in a higher amount of biomass than 
the other observed fields, resulting in a greater input of organic matter into the soil.  An 
increase in organic matter contributes to stable aggregate content and an increase in total 
porosity of the soil.  The presence of brome grass reduces the loss of organic matter by 
reducing erosion and raindrop impact (Gilley et al., 1997).  All of these factors contribute to 
the low bulk density observed in the CRP field.   
 
# of Pedons 
Conventional  
Till= 31 
No Till= 23 
Conservation  
Reserve= 27 
Figure 28. Mean bulk density of surface horizons found in varying land uses.   
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pH 
 The mean pH values for surface horizons was obtained for each land use by analyzing 
a 1:1 soil to water solution (Figure 29).  Fields under conventional tillage have the highest 
pH, followed by no till, while samples from the CRP field have the lowest pH.   The mean 
pH of all surface horizons ranges from moderately to strongly acid.  All surface horizons in 
the Clear Creek area are loess derived soils that were probably calcareous when first 
deposited; leaching of carbonates and base cations over time has resulted in a lower pH 
(Muhs and Bettis, 2000).   
 Hussain et al. (1999) observed a significant difference in pH between surface 
horizons under no till and conventional till practices.  Hussain concluded that the difference 
in pH was due to the amount of fertilizers or lime that was added.  The amount of fertilizers 
or lime applied to the fields in the Clear Creek study is unknown.   The rate of pH change is 
determined by the tillage practice, or how thoroughly the soil is mixed.   
The CRP field most likely has the lowest pH due to the input of organic material from 
brome grass each year.  The addition of organic acids from the organic matter causes a 
decrease in soil pH (Schaetzl and Anderson, 2005).     
72 
 
 
# of Pedons 
Conventional 
Till= 13 
No Till= 18 
Conservation 
Reserve= 26
Figure 29. Mean pH values of surface horizons found in varying land uses.  
 
Organic Carbon 
 The mean organic carbon content of surface horizons from each land use are shown in 
Figure 30.  Organic carbon content is highest in the CRP field, while conventional till and no 
till are much lower.  The conventional till and no till fields are similar in carbon content, but 
the value for conventional till is slightly higher.  The high carbon content in the CRP field is 
expected due to the annual input of organic matter from brome grass (Gilley et al., 1997).   
 The no till field is expected to have higher carbon content than the fields under 
conventional tillage.  A combination of less aeration, lower soil temperature, and reduced soil 
erosion due to crop residue can all contribute to higher carbon content in no till soils 
(Hussain et al., 1999).  Carbon content of no till and conventional till fields in the Clear 
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Creek study are not significantly different; this is expected due to only one year of different 
tillage practices.    
 
 
# of Pedons 
Conventional  
Till= 22 
No Till= 20 
Conservation 
Reserve= 28 
Figure 30. Mean organic carbon content of surface horizons found in varying land uses.  
 
Stable Aggregate Content 
 The mean stable aggregate contents of pedons by land use are shown in Figure 31.  
Stable aggregate content of soil is primarily controlled by the amount of organic matter 
present.  Tilled soils are expected to lose aggregates faster than no till soils due to a loss of 
organic matter and residue at the surface (Hussain et al., 1999).  However, the conventionally 
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tilled and no till fields in this study were not found to be significantly different.  The no till 
field in this study had not been tilled for one year; this is too short of a time to observe the 
differences between tillage practices as discussed above.  The CRP field was found to have a 
significantly higher stable aggregate content than any of the tilled fields.  The increase in the 
CRP field is caused by the input of organic matter from brome grass and is preserved by a 
constant plant cover (Gilley et al., 1997).   
 
 
# of Pedons 
Conventional 
Till= 4 
No Till= 6 
Conservation 
Reserve=14 
Figure 31. Mean stable aggregate content of surface horizons found in varying land uses.  
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Interpolation of Soil Properties 
 
 ArcGIS software (ESRI, 2009) was used to interpolate soil properties across the 
landscape, to fulfill objective two as stated in the introduction.  An inverse distance weighted 
(IDW) average was used to extend the values measured for individual pedons to include the 
surrounding landscape.  A power of four was set for the IDW, putting a high emphasis on the 
nearest points when calculating an average value.  The nearest five points were used to 
calculate the averages for each individual point.  An IDW with a power of four and the 
nearest five points was decided on after testing several spline and IDW interpolation 
techniques.  This method showed the lowest error when the interpolated values were 
subtracted from the observed values. Interpolation of epipedon thickness and bulk density of 
the Clear Creek fields is shown below.   Additional soil properties such as depth to gleying, 
depth to contrasting particle size, and organic carbon content were also tested using the IDW 
interpolation.  These properties were not included due to the small number of points available 
to interpolate from.    
Interpolation of epipedon thickness is shown for each of the four fields in Figures 32 
through 35.  The highest interpolated values for epipedon thickness are found at foot and toe 
slope positions in all four fields, while lower values are found at higher slope positions.   
The interpolated epipedon thickness for Field 1 is greater than 150 cm at the foot and 
toe slope position in the north and southeast areas of the field (Figure 32). The epipedon 
thickness decreases to less than 25 cm for most of the back slope position, and less than 10 
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cm in a few spots.  Interpolated epipedon thickness falls between 25 and 50 cm for summit 
and shoulder positions located at the south end of Field 1.      
Interpolated epipedon thickness is greater than 50 cm at foot and toe slopes found in 
the west-central and northwest area of Field 2 (Figure 33). Much of the rest of the field is 
dominated by steep slopes and an epipedon thickness less than 25 cm. An epipedon thickness 
of less than 10 cm is observed in the north part of the field, where a paleosol is found very 
close to the soil surface.  An interpolated epipedon thickness of greater than 25 cm is seen at 
summit positions located in the southeast corner of Field 2.  Epipedon thickness of greater 
than 75 cm located on the east side of the field is most likely due to an upland depression.   
 
 
Figure 32. Inverse distance weighted interpolation of epipedon thickness for Field 1 (No-till 
soybean, NW ¼ SW ¼ section 13, T80N, R10W).  
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Figure 33. Inverse distance weighted interpolation of epipedon thickness for Field 2 
(Conventional till corn, SE ¼ SW ¼ section 18, T80N, R9W). 
 
 
 The highest interpolated values for epipedon thickness are found in the north and 
northwest areas of Field 3 (Figure 34).  A thickness greater than 75 cm is observed for foot 
and toe slope positions and greater than 150 cm at toe slope positions in the north end of the 
field.  The epipedon thickness generally decreases to the southeast as the slope becomes 
steeper.  An interpolated epipedon thickness of less than 10 cm is observed at backslope 
positions near the center of Field 3.   
 Over half of Field 4 has an interpolated epipedon thickness of greater than 100 cm 
(Figure 35).  The thick epipedon in the south and west portions of this field are due to a 
gentle slope, resulting in accumulation of colluvium from upland slope positions (Hall and 
Anderson, 1999).  Epipedon thickness decreases to less than 50 cm due to steeper slopes in 
the northeast corner of Field 4.    
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Figure 34. Inverse distance weighted interpolation of epipedon thickness for Field 3 (CRP, 
NE ¼ SE ¼ section 18, T80N, R9W). 
 
 
Figure 35. Inverse distance weighted interpolation of epipedon thickness for Field 4 
(Conventional till soybean, NW ¼ SW ¼ section 17, T80N, R9W). 
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Bulk density was also interpolated for Fields 1, 3, and 4 using the same IDW 
technique as used for epipedon thickness (Figures 36 through 38).  Field 2 was not analyzed 
due to the lack of bulk density values for a large portion of the field.   
 Bulk density interpolation values for field 1 are shown in Figure 36.  Bulk density 
values of less than 1.0 g/cm3 are found on the western side and a small area of the back slope 
in the center of the field.  All other areas of Field 1 have an interpolated bulk density value 
greater than 1.0, and the bulk density value is greater than 1.2 for some foot and toe slope 
positions in the northeast.  Bulk density values for this field are not clearly correlated to slope 
position as is expected.  Differences in slope curvature are one explanation for variations in 
bulk density.  Low bulk density values on the west side of the field are associated with a nose 
slope, or an area of divergence.  High bulk density values are found at the end of a headslope, 
or an area of convergence (Ruhe, 1975; Schoeneberger et al., 2002).    
 Interpolated values for bulk density in Field 3 are shown in Figure 37.  Bulk density 
values below 1.0 g/cm3 are observed at the toe slope on the north side of Field 3 and also a 
small area on the lower back slope.  All other areas of the field range from about 1.0 to 1.4 
g/cm3.  The high interpolated bulk density value of 1.28 to 1.40 observed at the foot slope is 
most likely due to an exposure of till derived pedisediment at this location (Ruhe, 1969).  The 
low bulk density, 0.87 to 0.96, shown upslope from this position is likely the result of a finer 
particle size due to a micro-low position.   
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Figure 36. Inverse distance weighted interpolation of bulk density for Field 1 (No till). 
 
 
 
Figure 37. Inverse distance weighted interpolation of bulk density for Field 3 (CRP). 
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 Interpolated bulk density values for Field 4 are shown in Figure 38.  Bulk density 
values ranging from 1.0 to 1.4 are observed for all foot and toe slope positions.  An 
interpolated value of less than 1.0 is observed at higher slope positions in the northeast corner 
of Field 4.  The northeast portion of the field is under brome grass as part of a CRP program, 
resulting in a lower interpolated bulk density value than other areas of the field (Rawls, 
1982). 
 
 
 
Figure 38. Inverse distance weighted interpolation of bulk density for Field 4 (Conventional 
till). 
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SUMMARY AND CONCLUSIONS 
 A catena-stratigraphy study was conducted in the Clear Creek watershed located in 
Iowa County, Iowa.  Four fields were chosen as study areas within the watershed.  The 
research sites were chosen primarily for their location within the eastern portion of the 
Southern Iowa Drift Plain, an area where soil stratigraphy has not been thoroughly studied.  
Soil sampling was also coordinated with a joint infiltration study between Iowa State 
University, University of Iowa, and the Natural Resources Conservation Service 
(Papanicolaou et al., 2008).  Each of the objectives of this study are highlighted below, 
followed by a summary of results. 
 
1. Test the validity of Ruhe’s stratigraphy model using the Clear Creek watershed.   
Ruhe estimated the depth of loess at summit positions to be between 16-32 feet within 
the area of the Clear Creek watershed.  The maximum depth of loess was observed to be 
about 20 feet for the one summit position that was sampled at depth during this study.  
Ruhe’s estimation of loess depth at summits appears to be valid, although additional 
sampling of summit positions in eastern Iowa would confirm this.   
Stratigraphy of hillslope positions besides the summit is much more variable, making 
the development of a stratigraphy model difficult.  A deep mantle of Peorian loess is found at 
summit positions and generally thins at shoulder and back slope positions throughout the 
Clear Creek area.  A Yarmouth-Sangamon aged paleosol was found immediately below the 
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layer of loess at all summit and shoulder positions.  A paleosol is present at some upper back 
slope positions, but a fragmented paleosol or glacial till is often observed.  The absence of a 
paleosol at many back slope positions is most likely due to instability and erosion during the 
Late Sangamon.  Stratigraphy at the foot and toe slope positions is extremely variable due to 
a mixture of Late Sangamon and Wisconsin aged pedisediment mixed with alluvial deposits.  
A dynamic approach to modeling the spatial variation of soils is useful due to the complexity 
of this system.   
 
2. Spatially link soil properties and stratigraphy with a GIS-dynamic soil approach. 
 Soil properties were found to be strongly related to landscape position and depth.  
GIS interpolation of spatial soil properties is a useful tool for visualizing changes across the 
landscape.  However, this requires intensive sampling and analysis of soil properties for each 
field to get reliable results for the interpolation. Determining spatial variation in soil 
properties according to landscape position appears to be a more effective method of 
predicting changes in a property for a large area.   
Surface horizon soil properties such as cation exchange capacity, pH, and particle size 
were found to vary significantly by landscape position.  Low clay contents are generally 
found at lower slope positions while pH increases from upper to lower positions.  CEC varies 
significantly between slope positions, but does not change consistently from upper to lower 
slope positions.    
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Changes in soil properties at depth were also observed, especially where multiple 
parent materials are present.  Soil properties such as pH, organic carbon, cation exchange 
capacity, particle size, and bulk density all vary greatly at depth.  Organic carbon content and 
cation exchange capacity generally decrease at depth while pH and bulk density increase. 
Particle size is variable for all positions, especially at foot and toe slope positions.  Clay and 
sand content generally increase at depth for upper slope positions, indicating the presence of 
a paleosol or glacial till.    
 The depth to a contrasting parent material and the resulting change in soil properties 
can be very important when considering recommendations for land use.  Additional 
stratigraphy studies to model the depth of loess and depth to paleosol or glacial till may be 
necessary to accurately model changes in soil properties across eastern Iowa.    
    
3. Compare variation in soil properties across different land uses.   
 Variations in soil properties were also compared between land uses, due to the 
availability of one no till field,  two conventional till fields, and one field under brome grass 
as part of a conservation reserve program.  Significant differences in pH, bulk density, clay 
content, organic carbon content, and stable aggregate content were observed for different 
land uses.  The soil pH is significantly different between all land uses, with conventional till 
being the highest and CRP the lowest.  Surface bulk density is significantly lower for the 
field in conservation reserve while bulk density does not vary significantly between tillage 
practices.  Clay content in the no till field is significantly higher than the conventional till 
fields, but conservation reserve is not significantly different from either tillage practice.  The 
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highest organic carbon content was observed in the conservation reserve field, followed by 
conventional till and no till.  Organic carbon content is significantly different between all 
land uses.  Stable aggregate content in the CRP field was significantly higher than other land 
uses.  The stable aggregate content of no till and conventional till fields are not significantly 
different.          
 
 
4. Integrate soil properties with Ksat data from University of Iowa and NRCS 
infiltration study. 
Infiltration rates such as Ksat were not directly measured in this study, but are available 
in the work of Papanicolaou and others (2008).  Ksat is defined as the hydraulic conductivity 
of a soil under saturated conditions.  Determination of Ksat is important for modeling 
infiltration rates in soil, and the saturated condition ensures standard results between any type 
of soil.  Ksat values can be quite variable even for a single field.  The variability in 
infiltration rates relates back to the variations in soil properties observed across landscape 
position, depth, and land use.  Many variables must be considered when developing a large 
scale model for Ksat.  A complex range of soil properties could contribute to Ksat, such as: 
porosity, bulk density, particle size, organic carbon, stable aggregate content, and pH.       
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APPENDIX 1: 
Pedon Descriptions 
 
Soil Series:  Tama 
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Otley 
Pedon ID#:  100100 
Location:  Latitude= 41°44’05.77  Longitude= 91°58’02.78 (WGS84) 
Land Use:  No Till Soybeans 
Hillslope Position:  Summit 
Parent Material:  Loess 
Slope:  3% 
Collected: 5-2007  Described: 6-2007 by Oneal 
 
Ap--  0-10 cm; very dark gray (10YR3/1) silt loam, moderate fine granular and moderate fine 
subangular blocky structure; friable; slightly acid; gradual boundary.  
A1-- 10-46 cm; very dark gray (10YR3/1) silt loam, moderate subangular blocky structure; friable; 
strongly acid; gradual boundary. 
BA-- 46-68 cm; dark grayish brown (10YR4/2) silt loam, moderate fine subangular blocky structure; 
friable; distinct clay films; clear boundary. 
Bt1-- 68-120 cm; brown (10YR4/3) silt loam, moderate fine prismatic and moderate fine subangular 
blocky structure; friable; distinct clay films; gradual boundary. 
Bt2-- 120-150 cm; light olive brown (2.5Y5/4) silt loam, moderate fine subangular blocky structure; 
friable; moderately acid; 5% dark yellowish brown (10YR4/6) mottles; distinct clay films;  gradual 
boundary. 
BC--150-183 cm; yellowish brown (10YR5/4) silt loam, weak fine subangular blocky structure; 
friable; 10% dark yellowish brown (10YR4/6) mottles; abrupt boundary. 
C1--183-299 cm; light olive brown (2.5Y5/3) silt loam, massive; friable; moderately acid; slightly 
effervescent; 2% dark yellowish brown (10YR4/6) mottles; few fine manganese masses; clear 
boundary.   
C2--299-342 cm; light olive brown (2.5Y5/4) silt, massive; friable; slightly alkaline; 5% dark 
yellowish brown (10YR4/6) redoximorphic concentrations; 5% light grayish brown (2.5Y6/2) 
redoximorphic depletions; few fine manganese masses; clear boundary. 
C3--342-441 cm; light olive brown (2.5Y5/3) silt; massive; friable; slightly alkaline; 5% dark 
yellowish brown (10YR4/6) redoximorphic concentrations; few fine manganese masses; clear 
boundary. 
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C4-- 441-500 cm; light olive brown (2.5Y5/4) silt; massive; friable; abrupt boundary. 
Cg1--500-519 cm; grayish brown (2.5Y5/2) silt; massive; friable; 35% dark yellowish brown 
(10YR4/6) redoximorphic concentrations; gradual boundary. 
Cg2--519-544 cm; light grayish brown (2.5Y6/2) silt loam; massive; friable; 20% dark yellowish 
brown (10YR4/6) redoximorphic concentrations.   
 
Soil Series:  Tama 
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  100200 
Location:  Latitude= 41°44’09.34  Longitude= 91°58’02.65 (WGS84) 
Land Use:  No Till Soybeans 
Hillslope Position:  Shoulder 
Parent Material:  Loess 
Slope:  5% 
Collected: 5-2007 Described: 6-2007 by Oneal 
 
Ap--  0-10 cm; very dark gray (10YR3/1) silt loam, moderate fine subangular blocky structure; 
friable; slightly acid; gradual boundary. 
A1--  10-27 cm; very dark grayish brown (10YR3/2) silt loam, moderate subangular blocky structure; 
friable; very strongly acid; clear boundary. 
BA--  27-55 cm; brown (10YR4/3) silt loam, moderate fine subangular blocky structure; friable; very 
strongly acid; prominent clay films; gradual boundary. 
Bt--  55-114 cm; yellowish brown (10YR5/4) silt loam, moderate fine prismatic and moderate fine 
subangular blocky structure; friable; few fine manganese masses; prominent clay films; gradual 
boundary. 
BC--114-175 cm; light olive brown (2.5Y5/4) silt loam, weak fine subangular blocky structure; 
friable; few fine manganese masses; distinct clay films; abrupt boundary. 
C1-- 175-267 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; strongly acid; clear 
boundary.  
C2--267-323 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; abrupt boundary.  
C3-- 323-364 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; 5% yellowish brown 
(10YR5/6) mottles; few fine manganese masses; clear boundary. 
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Cg1-- 364-394 cm; light brownish gray (2.5Y6/2) silt loam, massive; friable; 20% yellowish brown 
(10YR5/6) redoximorphic concentrations; clear boundary. 
Cg2-- 394- 424 cm; grayish brown (2.5Y5/2) silt loam, massive; friable; 15% yellowish brown 
(10YR5/6) redoximorphic concentrations. 
 
Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  100300 
Location:  Latitude= 41°44’10.87  Longitude= 91°58’02.63 (WGS84) 
Land Use:  No Till Soybeans 
Hillslope Position:  Shoulder 
Parent Material:  Loess 
Slope:  5% 
Collected: 5-2007 Described: 6-2007 by Oneal 
 
Ap--  0-10 cm; dark grayish brown (10YR4/2) silty clay loam, moderate fine granular and moderate 
fine subangular blocky structure; friable; gradual boundary. 
E--  10-16 cm; dark grayish brown (10YR4/2) silty clay loam, , moderate fine granular and moderate 
fine subangular blocky structure; friable; clear boundary. 
Bt--  16-100 cm; brown (10YR4/3) silt loam, moderate fine prismatic and moderate fine subangular 
blocky structure; friable; prominent clay films; gradual boundary. 
BC--  100-171 cm; light olive brown (2.5Y5/4) silt loam; weak fine subangular blocky structure; 
friable; distinct clay films; gradual boundary. 
C1--171-257 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; few fine manganese masses; 
clear boundary. 
C2-- 257-326 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; few medium light brownish 
gray (2.5Y6/2) redoximorphic depletions; few fine manganese masses; abrupt boundary. 
Cg1-- 326-364 cm; light brownish gray (2.5Y6/2) silt loam, massive; friable; 10% medium dark 
yellowish brown (10YR4/6) and few cylindrical very dark gray (7.5YR3/1) redoximorphic 
concentrations; abrupt boundary. 
Cg2-- 364-373 cm; light brownish gray (2.5Y6/2) silt loam, massive; friable; 25% coarse yellowish 
brown (10YR5/8) redoximorphic concentrations; abrupt boundary. 
Cg3-- 373-398 cm; grayish brown (2.5Y5/2) silt loam, massive; friable; 1% medium yellowish brown 
(10YR5/8) redoximorphic concentrations; gradual boundary. 
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Cg4-- 398-429 cm; grayish brown (2.5Y5/2) silt loam, massive; friable; 2% medium yellowish brown 
(10YR5/8) redoximorphic concentrations.  
 
 
Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  100400 
Location:  Latitude= 41°44’12.40  Longitude= 91°58’02.11 (WGS84) 
Land Use:  No Till Soybeans 
Hillslope Position:  Backslope 
Parent Material:  Loess/Till 
Slope:  8% 
Collected: 5-2007 Described: 6-2007 by Oneal 
 
Ap1--  0-10 cm; dark grayish brown (10YR4/2) silty clay loam, moderate very fine granular structure; 
friable; gradual boundary. 
E--  10-20 cm; dark grayish brown (10YR4/2) silty clay loam, moderate fine subangular blocky 
structure; friable; abrupt boundary. 
BE--  20-55 cm; brown (10YR4/3) silt loam, moderate fine subangular blocky structure; friable; 
distinct clay films; clear boundary. 
Bt--  55-82 cm; light olive brown (2.5Y5/4) silt loam, moderate fine subangular blocky structure; 
friable; distinct clay films; few medium manganese masses;  gradual boundary. 
BC-- 82-139 cm; light olive brown (2.5Y5/4) silt loam, weak fine subangular blocky structure; 
friable; faint clay films; gradual boundary. 
C1-- 139-176 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; few medium manganese 
masses; gradual boundary. 
C2-- 176-285 cm; yellowish brown (10YR5/4) silt loam, massive; friable; few medium manganese 
masses; clear boundary. 
2Bt-- 285-332 cm; brown (10YR5/3) clay, moderate fine subangular blocky structure; firm; distinct 
clay films; common yellowish red (5YR4/6) redoximorphic concentrations; clear boundary. 
2BCtg-- 332-354 cm; light brownish gray (2.5Y6/2) clay, weak fine subangular blocky structure; 
firm; distinct clay films; common yellowish red (5YR4/6) redoximorphic concentrations; clear 
boundary. 
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2Cg-- 354-359 cm; light brownish gray (2.5Y6/2) clay, massive; extremely firm; common yellowish 
red (5YR4/6) redoximorphic concentrations.   
 
Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Downs 
Pedon ID#:  100500 
Location:  Latitude= 41°44’13.97  Longitude= 91°58’01.60 (WGS84) 
Land Use:  No Till Soybeans 
Hillslope Position:  Back 
Parent Material:  Loess 
Slope:  12% 
Collected: 5-2007 Described: 6-2007 by Oneal 
 
Ap-- 0-10 cm; dark grayish brown (10YR4/2) silt loam, moderate fine subangular blocky structure; 
friable; strongly acid; abrupt boundary. 
Bt1-- 10-61 cm; light olive brown (2.5Y5/4) silt loam, moderate subangular blocky structure; friable; 
prominent clay films; gradual boundary. 
Bt2-- 61-189 cm; light olive brown (2.5Y5/4) silt loam, moderate fine subangular blocky structure; 
friable; few medium manganese masses; distinct clay films; 5% strong brown (7.5YR4/6) 
redoximorphic concentrations; abrupt boundary. 
Ab-- 189-197 cm; grayish brown (10YR4/2) silt loam, moderate fine subangular blocky structure; 
friable; clear boundary. 
BE-- 197-214 cm; brown (10YR4/3) silt loam, weak fine subangular blocky structure; friable; clear 
boundary. 
Bt’-- 214-242 cm; yellowish brown (10YR5/4) silt loam, moderate fine subangular blocky structure; 
friable; distinct clay films; clear boundary. 
BC-- 242- 342 cm; light olive brown (2.5Y5/4) silt loam, weak fine subangular blocky structure; 
friable; few fine manganese masses; distinct clay films; 5% strong brown (7.5YR4/6) redoximorphic 
concentrations; clear boundary. 
Cg-- 342-394 cm; grayish brown (2.5Y5/2) silt loam, massive; firm; common medium manganese 
masses; 5% strong brown (7.5YR4/6) redoximorphic concentrations; abrupt boundary. 
C-- 394-402 cm; yellowish brown (10YR5/6) silt loam, massive; friable; very abrupt boundary. 
Cg1-- 402-437 cm; light brownish gray (2.5Y6/2) silt loam, massive; firm; 2% strong brown 
(7.5YR4/6) redoximorphic concentrations; abrupt boundary.   
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Cg2-- 437-448 cm; light brownish gray (2.5Y6/2) silt loam, massive; firm; few fine manganese 
masses; 25% strong brown (7.5YR4/6) redoximorphic concentrations. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Colo-Ely 
Pedon ID#:  100600  
Location:  Latitude= 41°44’15.55  Longitude= 91°58’01.52 (WGS84) 
Land Use:  No Till Soybeans 
Hillslope Position:  Toe 
Parent Material:  Alluvium 
Slope:  2% 
Collected: 5-2007 Described: 6-2007 by Oneal 
 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) silt loam, moderate very fine granular and 
moderate very fine subangular blocky structure; friable; gradual boundary.  
A--  10-59 cm; very dark grayish brown (10YR3/2) silt loam, moderate subangular blocky structure; 
friable; strongly acid; clear boundary. 
Ab1--  59-81 cm; black (N2.5/0) silt loam, moderate fine prismatic and moderate fine subangular 
blocky structure; friable; distinct clay films; gradual boundary. 
Ab2--  81-122 cm; very dark gray (N3/0) silt loam, moderate fine prismatic and moderate fine 
subangular blocky structure; friable; prominent clay films; moderately acid; gradual boundary. 
BA—122-162 cm; very dark gray (10YR3/1) silt loam, moderate fine prismatic and moderate fine 
subangular blocky structure; friable; distinct clay films; abrupt boundary. 
Btg-- 162-171 cm; dark gray (10YR4/1) silt loam, moderate fine subangular blocky structure; friable; 
distinct clay films; abrupt boundary. 
BCg-- 171-197 cm; light brownish gray (2.5Y6/2) silt loam, weak fine subangular blocky structure; 
friable; distinct clay films; few medium manganese masses; 15% medium yellowish brown 
(10YR5/6) redoximorphic concentrations; clear boundary. 
Cg1-- 197-250 cm; light brownish gray (2.5Y6/2) silt loam, massive; friable; 15% medium yellowish 
brown (10YR5/6) redoximorphic concentrations; gradual boundary. 
Cg2-- 250-308 cm; gray (5Y6/1) silt loam, massive; friable; slightly effervescent; 5% medium 
cylindrical strong brown (7.5YR4/6) redoximorphic concentrations; clear boundary. 
Cg3-- 308-322 cm; gray (5Y5/1) silt loam, massive; friable; slightly alkaline; slightly effervescent; 
5% coarse cylindrical strong brown (7.5YR4/6) redoximorphic concentrations.  
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Soil Series:  Downs  
Classification: Fine-silty, mixed, superactive, mesic Mollic Hapludalfs   
NRCS Soil Map Unit:  Eroded Tama 
Pedon ID#:  100700 
Location:  Easting: 588941.4 Northing: 4620859.2  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Shoulder 
Parent Material:  Loess/Till 
Slope:  5% 
Collected: 6-2007 Described: 6-2007 by Oneal 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky 
structure; friable; moderately acid; gradual boundary.  
BA--  10-18 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky 
structure; friable; strongly acid; clear boundary. 
Bt--  18-85 cm; yellowish brown (10YR5/4) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; friable; distinct clay films; moderately acid; gradual boundary. 
BC--  85-148 cm; yellowish brown (10YR5/4) silt loam, weak fine subangular blocky structure; very 
friable; slightly acid; gradual boundary. 
C1-- 148-243 cm; light olive brown (2.5Y5/4) silt; massive; very friable; slightly alkaline; violently 
effervescent; diffuse boundary. 
C2-- 243-330 cm; light olive brown (2.5Y5/4) silt; massive; very friable; slightly alkaline; violently 
effervescent; 1% medium dark yellowish brown (10YR4/6) redoximorphic concentrations; gradual 
boundary. 
C3-- 330-388 cm; light olive brown (2.5Y5/4) silt loam; massive; friable; slightly alkaline; 2% coarse 
dark yellowish brown (10YR4/6) mottles; gradual boundary. 
C4-- 388-458 cm; yellowish brown (10YR5/4) silt loam; massive; firm; few fine manganese masses; 
slightly alkaline; gradual boundary. 
BC’-- 458-484 cm; light olive brown (2.5Y5/4) silt loam; weak medium subangular blocky structure; 
firm; few fine manganese masses; distinct clay films; slightly alkaline; 2% medium dark yellowish 
brown (10YR4/6) mottles; clear boundary. 
2Bt-- 484-512 cm; brown (10YR4/3) clay loam; strong medium subangular blocky structure; firm; 
prominent clay films; neutral; 25% coarse brown (7.5YR4/4) and 5% medium red (2.5YR4/6) 
redoximorphic concentrations; about 1 percent gravel. 
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Soil Series:  Downs 
Classification:  Fine-silty, mixed, superactive, mesic Mollic Hapludalfs   
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  100800 
Location:  Easting: 588912.7 Northing: 4620879.4  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Shoulder 
Parent Material:  Loess/Till 
Slope:  10% 
Collected: 6-2007 Described: 6-2007 by Oneal 
 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate very fine granular and 
moderate fine subangular blocky structure; friable; moderately acid; gradual boundary.  
BA--  10-18 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate fine subangular 
blocky structure; friable; strongly acid; abrupt boundary. 
Bt--  18-77 cm; light olive brown (2.5Y5/4) silty clay loam, moderate medium prismatic and 
moderate medium subangular blocky structure; friable; distinct clay films; moderately acid; gradual 
boundary. 
BC--  77-127 cm; light olive brown (2.5Y5/4) silt loam, weak fine prismatic and weak fine 
subangular blocky structure; friable; distinct clay films; moderately acid; gradual boundary. 
C-- 127-204 cm; yellowish brown (10YR5/4) silt loam, massive; friable; few fine manganese masses; 
moderately acid; clear boundary. 
BC’-- 204-224 cm; light olive brown (2.5Y5/4) silt loam, weak fine subangular blocky structure; 
friable; few fine manganese masses; distinct clay films; slightly acid; clear boundary. 
2Bt1-- 224-240 cm; dark grayish brown (10YR4/2) clay, moderate fine subangular blocky structure; 
friable; few fine manganese masses; prominent clay films; slightly acid; less than 1 percent gravel; 
very abrupt boundary.  
2Bt2-- 240-275 cm; olive brown (2.5Y4/4) sandy clay loam, strong fine subangular blocky structure; 
firm; neutral; 2% fine yellowish red (5YR4/6) and 20% coarse strong brown (7.5YR5/8) 
redoximorphic concentrations; less than 1 percent gravel; gradual boundary. 
2Bt3-- 275-299 cm; olive brown (2.5Y4/4) clay, moderate fine platy and moderate fine subangular 
blocky structure; firm; prominent clay films; slightly acid; 5% medium yellowish red (5YR4/6) and 
5% medium strong brown (7.5YR5/8) redoximorphic concentrations; less than 1 percent gravel. 
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Soil Series:  Downs  
Classification:  Fine-silty, mixed, superactive, mesic Mollic Hapludalfs   
NRCS Soil Map Unit: Shelby 
Pedon ID#:  100900 
Location:  Easting: 588883.2 Northing: 4620904.1  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Back 
Parent Material:  Loess 
Slope:  14% 
Collected: 6-2007 Described: 7-2007 by Oneal 
 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate fine granular and 
moderate fine subangular blocky structure; friable; strongly acid; gradual boundary.  
BA--  10-20 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate fine subangular 
blocky and moderate fine granular structure; friable; clear boundary. 
Bt--  20-88 cm; yellowish brown (10YR5/4) silt loam, strong fine subangular blocky and weak 
granular structure; very friable; distinct clay films; gradual boundary. 
BC-- 88-112 cm; light olive brown (2.5Y5/4) silt loam, weak fine subangular blocky structure; 
friable; distinct clay films; moderately acid; clear boundary. 
C1-- 112-136 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; moderately acid; gradual 
boundary. 
C2-- 136-170 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; 2% medium strong brown 
(7.5YR4/6) redoximorphic concentrations in root channels; clear boundary. 
C3-- 170-182 cm; yellowish brown (10YR5/4) silt loam, massive; friable; clear boundary. 
2Bt-- 182-200 cm; yellowish red (5YR4/6) loam, moderate fine subangular blocky structure; firm; 
distinct clay films; very abrupt boundary. 
2BC-- 200-249 cm; yellowish brown (10YR5/6) loam, weak fine subangular blocky structure; firm; 
1% medium weak red (2.5YR4/2) redoximorphic concentrations; about 1 percent gravel; clear 
boundary. 
2C1-- 249-324 cm; olive yellow (2.5Y6/6) loam, massive; firm; slightly alkaline; 5% medium 
brownish yellow (10YR6/8) redoximorphic concentrations; 5% medium light gray (2.5Y7/2) and 
medium 2% coarse white (2.5Y8/2) redoximorphic depletions; about 2 percent gravel; abrupt 
boundary. 
2C2-- 324-341 cm; olive yellow (2.5Y6/8) loam, massive; firm; moderately alkaline; strongly 
effervescent; 10% medium light gray (2.5Y7/2) and 2% medium weak red (2.5YR4/2) redoximorphic 
concentrations; about 2 percent gravel; abrupt boundary. 
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2C3-- 341-353 cm; olive yellow (2.5Y6/6) loam, massive; firm; violently effervescent; 20% coarse 
light gray (2.5Y7/2) redoximorphic depletions; 5% medium brownish yellow (10YR6/8) 
redoximorphic concentrations; about 2 percent gravel. 
 
Soil Series:  Tama 
Classification: Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Shelby 
Pedon ID#:  101000 
Location:  Easting: 588857.0 Northing: 4620931.7  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Back 
Parent Material:  Loess/Till 
Slope:  9% 
Collected: 6-2007 Described: 6-2007 by Oneal 
 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky and 
moderate fine granular structure; friable; gradual boundary.  
A--  10-38 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky and 
moderate fine granular structure; friable; strongly acid; abrupt boundary. 
BA-- 38-51 cm; brown (10YR4/3) silt loam, moderate fine subangular blocky and moderate fine 
granular structure; friable; abrupt boundary. 
Ab-- 51-61 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky and 
moderate fine granular structure; friable; abrupt boundary. 
BA’-- 61-71 cm; olive brown (2.5Y4/4) silt loam, moderate fine subangular blocky and moderate fine 
granular structure; friable; faint clay films; abrupt boundary. 
Bt1-- 71-140 cm; brown (2.5Y5/3) silt loam, moderate medium subangular blocky structure; friable; 
few strong brown (7.5YR4/6) redoximorphic concentrations; faint clay films; clear boundary. 
BC--140-178 cm; brown (2.5Y5/3) silt loam, weak medium subangular blocky structure; friable; few 
strong brown (7.5YR4/6) redoximorphic concentrations; about 2 percent gravel; clear boundary. 
2C1-- 178-246 cm; light olive brown (2.5Y5/4) stratified loam, clay loam, sandy clay loam and silt 
loam, massive; very slight effervescence; few yellowish brown (10YR5/6 and 10YR5/8) 
redoximorphic concentrations; gradual boundary. 
2C2-- 246-269 cm; yellowish brown (10YR5/6) stratified loam and sandy loam, massive; slight 
effervescence; abrupt boundary. 
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2BC-- 269-300 cm; light olive brown (2.5Y5/4) loam, weak fine subangular blocky structure; distinct 
clay films; few dark yellowish gray (10YR4/6) mottles; few light brownish gray (2.5Y6/2) 
redoximorphic depletions; about 1 percent gravel. 
 
Soil Series:  Downs 
Classification:  Fine-silty, mixed, superactive, mesic Mollic Hapludalfs   
NRCS Soil Map Unit: Shelby 
Pedon ID#:  101100 
Location:  Easting: 588829.0 Northing: 4620960.3  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Back 
Parent Material:  Loess/Till 
Slope:  12% 
Collected: 6-2007 Described: 7-2007 by Oneal 
 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky; 
friable; gradual boundary.  
BA--  10-24 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky; 
friable; very strongly acid; clear boundary. 
Bt1-- 24-48 cm; brown (10YR4/3) silt loam, moderate fine subangular blocky; friable; distinct clay 
films; gradual boundary. 
Bt2-- 48-63 cm; brown (2.5Y5/3) silt loam, moderate fine subangular blocky; friable; distinct clay 
films; strongly acid; gradual boundary. 
Bt3-- 63-96 cm; light brown (2.5Y6/3) silt loam, moderate fine prismatic and moderate fine 
subangular blocky structure; friable; distinct clay films; strongly acid; clear boundary. 
2BC-- 96-140 cm; yellowish brown (10YR5/6) loam, weak fine subangular blocky structure; firm; 
about 1 percent gravel; abrupt boundary. 
2C-- 140-195 cm; yellowish brown (10YR5/6) sandy loam, massive; firm; about 2 percent gravel; 
clear boundary. 
2Cg-- 195-211 cm; grayish brown (2.5Y5/2) silt loam, massive; friable; about 1 percent gravel; few 
fine manganese masses; clear boundary. 
2C1-- 211-227 cm; light olive brown (2.5Y5/4) loam, massive; firm; about 2 percent gravel; clear 
boundary. 
2C2-- 227-242 cm; light olive brown (2.5Y5/4) sandy loam, massive; friable; about 14 percent gravel; 
abrupt boundary. 
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2C3-- 242-268 cm; light olive brown (2.5Y5/4) loam, massive; firm; neutral; about 1 percent gravel; 
abrupt boundary. 
2C4-- 268-288 cm; yellowish brown (10YR5/6) sandy loam, massive; very friable; neutral; abrupt 
boundary. 
2Bt’-- 288-299 cm; dark yellowish brown (10YR4/4) loam, moderate fine subangular blocky 
structure; firm; prominent clay films; about 1 percent gravel; clear boundary. 
2C’-- 299-323 cm; stratified loam and sandy loam, massive; friable; strongly effervescent. 
 
Soil Series: Olmitz 
Classification: Fine-loamy, mixed, superactive, mesic Cumulic Hapludolls 
NRCS Soil Map Unit: Shelby or Judson 
Pedon ID#:  101200 
Location:  Easting: 588808.8 Northing: 4620980.8  (UTM Zone 15, NAD83) 
Land Use:  Tilled Soybean 
Hillslope Position:  Foot 
Parent Material:  Colluvium 
Slope:  6% 
Collected: 6-2007 Described: 7-2007 by Oneal 
 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) loam, moderate fine subangular blocky and 
moderate fine granular structure; friable; gradual boundary.  
A1--  10-21 cm; very dark grayish brown (10YR3/2) loam, moderate fine subangular blocky and 
moderate fine granular structure; friable; clear boundary. 
A2-- 21-48 cm; black (10YR2/1) loam, moderate fine subangular blocky structure; friable; gradual 
boundary. 
A3-- 48-70 cm; very dark grayish brown (10YR3/2) loam, moderate fine prismatic and moderate fine 
subangular blocky structure; friable; gradual boundary. 
BA-- 70-91 cm; brown (10YR4/3) loam, moderate fine prismatic and moderate fine subangular 
blocky structure; friable; gradual boundary. 
Bw-- 91-122 cm; yellowish brown (10YR5/4) loam, strong fine prismatic and strong fine subangular 
blocky structure; friable; clear boundary. 
BC-- 122-136 cm; yellowish brown (10YR5/6) sandy clay loam, weak fine prismatic and weak fine 
subangular blocky structure; firm; abrupt boundary. 
C-- 136-175 cm; light olive brown (2.5Y5/6) clay loam, massive; firm. 
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Soil Series:  Colo Overwash 
Classification: Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls  
NRCS Soil Map Unit: Judson  
Pedon ID#:  101300 
Location:  Easting: 588848.6 Northing: 4621016.5  (UTM Zone 15, NAD83) 
Land Use:  Tilled Soybean 
Hillslope Position:  Toe 
Parent Material:  Alluvium 
Slope:  1% 
Collected: 6-2007 Described: 6-2007 by Oneal 
 
Ap--  0-10 cm; very dark gray (10YR3/1) silt loam, moderate fine subangular blocky; friable; 
moderately acid; gradual boundary.  
A--  10-66 cm; very dark gray (10YR3/1) silt loam, moderate fine subangular blocky; friable; 
strongly acid; clear boundary. 
Ab1-- 66-108 cm; black (N2.5/0) silty clay loam, moderate fine prismatic and moderate fine 
subangular blocky structure; friable; strongly acid; gradual boundary. 
Ab2-- 108-168 cm; very dark gray (N3/0) silty clay loam, strong fine prismatic and strong fine 
subangular blocky structure; firm; moderately acid; few very dark gray (10YR3/1) redoximorphic 
concentrations; gradual boundary. 
AB-- 168- 193 cm; dark gray (2.5Y4/1) silt loam, strong fine prismatic and strong fine subangular 
blocky structure; firm; neutral; abrupt boundary. 
Bg/A1-- 193-230 cm; dark gray (2.5Y4/1) loam, moderate fine subangular blocky structure; friable; 
neutral; few light brownish gray (2.5Y6/2) redoximorphic concentrations; clear boundary. 
Bg/A2-- 230-252 cm; light olive gray (5Y6/2) silt loam, weak fine subangular blocky structure; 
friable; neutral; 10% medium dark yellowish brown (10YR4/6) redoximorphic concentrations; few 
dark gray (2.5Y4/1) redoximorphic depletions; few fine manganese masses; abrupt boundary. 
BCg-- 252-302 cm; light olive gray (5Y6/2) silt loam, weak fine subangular blocky structure; very 
friable; neutral; 10% medium dark yellowish brown (10YR4/6) redoximorphic concentrations; few 
fine manganese masses; clear boundary. 
C1-- 302-312 cm; light olive brown (2.5Y5/4) loam, massive; friable; neutral; few yellowish brown 
(10YR5/8) redoximorphic concentrations; few olive gray (5Y5/2) redoximorphic depletions; about 7 
percent gravel; clear boundary. 
C2-- 312-344 cm; light olive brown (2.5Y5/4) and strong brown cylindrical (7.5YR4/6) silt loam, 
massive; friable; neutral; few gray (5Y6/1) redoximorphic depletions; abrupt boundary. 
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Cg1-- 344-361 cm; greenish gray (10Y5/1) silt loam, massive; friable; slightly alkaline; 10% medium 
strong brown (7.5YR4/6) redoximorphic concentrations; abrupt boundary. 
Cg2-- 361-394 cm; light olive gray (5Y6/2) silt loam, massive; friable; neutral; 25% coarse dark 
yellowish brown (10YR4/6) redoximorphic concentrations; few greenish gray (10Y5/1) and few dark 
gray (2.5Y4/1) redoximorphic depletions; about 1 percent gravel; abrupt boundary. 
Cg3-- 394-445 cm; greenish gray (10Y5/1) silt loam, massive; friable; moderately alkaline; very 
slight effervescence; 5% medium dark yellowish brown (10YR4/4) redoximorphic concentrations. 
 
Soil Series:  Tama 
Classification: Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Shelby 
Pedon ID#:  101400 
Location:  Easting: 588892.9 Northing: 4620894.7  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Back 
Parent Material:  Loess/Till 
Slope:  12% 
Collected: 7-2007 Described: 7-2007 by Oneal 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky and 
moderate very fine granular structure; friable; very strongly acid; gradual boundary.  
BA--  10-25 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate fine subangular 
blocky and moderate fine granular structure; friable; very strongly acid; gradual boundary. 
Bt1-- 25-55 cm; brown (10YR4/3) silty clay loam, weak fine subangular blocky and weak fine 
granular structure; friable; distinct clay films; very strongly acid; gradual boundary. 
Bt2-- 55-73 cm; brown (10YR4/3) silt loam, weak fine subangular blocky and weak fine granular 
structure; friable; distinct clay films; very strongly acid; clear boundary. 
BC-- 73-119 cm; light olive brown (2.5Y5/4) silt loam, moderate medium prismatic and moderate 
fine subangular blocky structure; friable; distinct clay films; strongly acid; clear boundary. 
C-- 119-150 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; strongly acid; abrupt 
boundary. 
BC’-- 150-173 cm; light olive brown (2.5Y5/4) silt loam, moderate fine platy and moderate fine 
subangular blocky; friable; faint clay films; moderately acid; abrupt boundary. 
2Bt-- 173-191 cm; light olive brown (2.5Y5/4) clay, moderate fine subangular blocky structure; 
friable; prominent clay films; moderately acid; 40% coarse yellowish red (5Y4/6) mottles; about 1 
percent gravel; gradual boundary. 
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2BC-- 191-241 cm; yellowish brown (10YR5/6) sandy loam, weak fine subangular blocky structure; 
friable; slightly acid; 15% dark yellowish brown (10YR4/6) mottles; 2% pale yellow (2.5Y7/3) 
redoximorphic depletions; about 1 percent gravel; clear boundary. 
2C1-- 241-256 cm; light yellowish brown (2.5Y6/4) loam, massive; neutral; 5% brownish yellow 
(10YR6/8) redoximorphic concentrations; about 1 percent gravel; abrupt boundary. 
2C2-- 256-336 cm; light yellowish brown (2.5Y6/4) loam, massive; moderately alkaline; strongly 
effervescent; 20% brownish yellow (10YR6/8) redoximorphic concentrations; 10% medium light 
olive gray (5Y6/2) redoximorphic depletions; about 1 percent gravel.   
 
Soil Series:  Fayette 
Classification: Fine-silty, mixed, superactive, mesic Typic Hapludalfs  
NRCS Soil Map Unit: Shelby 
Pedon ID#:  101500 
Location:  Easting: 588878.9 Northing: 4620907.1  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Back 
Parent Material:  Loess/Till 
Slope:  14% 
Collected: 7-2007 Described: 8-2007 by Oneal 
 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky and 
moderate very fine granular structure; strongly acid; gradual boundary.  
A--  10-25 cm; dark grayish brown (10YR4/2) silt loam, moderate fine subangular blocky; strongly 
acid; gradual boundary. 
BA-- 25-32 cm; brown (10YR4/3) silt loam, moderate fine subangular blocky structure; distinct clay 
films; very strongly acid; clear boundary. 
Bt1-- 32-73 cm; yellowish brown (10YR5/4) silt loam, moderate fine prismatic and moderate fine 
subangular blocky structure; distinct clay films; very strongly acid; gradual boundary. 
Bt2-- 73-116 cm; yellowish brown (10YR5/4) silt loam, moderate fine prismatic and moderate fine 
subangular blocky structure; strongly acid; distinct clay films; clear boundary. 
BC-- 116-149 cm; light olive brown (2.5Y5/4) silt loam, weak fine prismatic structure; moderately 
acid; 10% coarse dark yellowish brown (10YR4/6) mottles; 2% medium strong brown (7.5YR4/6) 
and 2% medium very dark gray (7.5YR3/1) redoximorphic concentrations; about 1 percent gravel; 
abrupt boundary. 
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Cg-- 149-168 cm; grayish brown (2.5Y5/2) silt loam, massive; moderately acid; 10% coarse dark 
yellowish brown (10YR4/6) mottles; 2% medium very dark gray (7.5YR3/1) redoximorphic 
concentrations; about 1 percent gravel; very abrupt boundary. 
2Bt-- 168-184 cm; strong brown (7.5YR4/6) loam, moderate fine subangular blocky structure; 
distinct clay films; slightly acid; about 1 percent gravel; clear boundary. 
2BC-- 184-204 cm; yellowish brown (10YR5/6) loam, weak fine subangular blocky structure; 
slightly acid; few fine manganese masses; about 2 percent gravel; abrupt boundary. 
2C1-- 204-239 cm; light olive brown (2.5Y5/6) loam, massive; slightly alkaline; few fine manganese 
masses; about 1 percent gravel; clear boundary. 
2C2-- 239-346 cm; light olive brown (2.5Y5/6) loam, massive; moderately alkaline; slightly 
effervescent; 5% medium yellowish brown (2.5Y6/3) redoximorphic depletions; abrupt boundary. 
2C3-- 346-355 cm; light olive brown (2.5Y5/6) sandy loam, massive; moderately alkaline; strongly 
effervescent; abrupt boundary. 
2C4-- 355-395 cm; olive yellow (2.5Y6/6) loam, massive; moderately alkaline; strongly effervescent; 
10% medium light yellowish brown (2.5Y6/3) and 5% medium dark yellowish brown (10YR4/6) 
mottles; about 3 percent gravel.  
 
Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Shelby 
Pedon ID#:  101600 
Location:  Easting: 588864.6 Northing: 4620921.3  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Back 
Parent Material:  Loess/Till 
Slope:  12% 
Collected: 7-2007 Described: 8-2007 by Oneal 
 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky and 
moderate fine granular structure; firm; strongly acid; gradual boundary.  
A--  10-17 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky and 
moderate fine granular structure; firm; very strongly acid; clear boundary. 
Bt-- 17-78 cm; light olive brown (2.5Y5/4) silt loam, moderate fine prismatic and moderate fine 
subangular blocky structure; friable; distinct clay films; very strongly acid; clear boundary. 
111 
 
BC-- 78-95 cm; light brownish gray (2.5Y6/2) silt loam, weak fine subangular blocky structure; 
friable; distinct clay films; strongly acid; gradual boundary. 
Cg-- 95-218 cm; light brownish gray (2.5Y6/2) silt loam, massive; friable; slightly acid; 10% medium 
light olive brown (2.5Y5/6) and 2% fine dark yellowish brown (10YR4/6) redoximorphic 
concentrations; clear boundary. 
2C1-- 218-252 cm; light yellowish brown (2.5Y6/3) silt loam, massive; friable; slightly acid; 10% 
medium light olive brown (2.5Y5/6) and 2% fine dark grayish brown (10YR4/2) redoximorphic 
concentrations; gradual boundary. 
2C2-- 252-294 cm; light yellowish brown (2.5Y6/4) loam, massive; friable; neutral; 30% coarse 
yellowish brown (10YR5/8) and 2% medium dark reddish brown (5YR3/4) redoximorphic 
concentrations; about 6 percent gravel; abrupt boundary. 
2C3-- 294-301 cm; yellowish brown (10YR5/6) gravelly sandy loam, massive; friable; slightly 
alkaline; about 19 percent gravel; abrupt boundary. 
2C4-- 301-341 cm; olive yellow (2.5Y6/6) loam, massive; friable; moderately alkaline; slightly 
effervescent; 2% medium strong brown (7.5YR5/8) redoximorphic concentrations; 2% fine brownish 
gray (2.5Y6/2) redoximorphic depletions; very fine sand in last few cm; about 6 percent gravel. 
 
Soil Series: Tama  
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Shelby 
Pedon ID#:  101700 
Location:  Easting: 588850.1 Northing: 4620935.9  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Back 
Parent Material:  Loess/Till 
Slope:  12% 
Collected: 7-2007 Described: 8-2007 by Oneal 
 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky and 
moderate fine granular structure; friable; strongly acid; gradual boundary.  
A--  10-33 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky and 
moderate fine granular structure; friable; very strongly acid; clear boundary. 
AB-- 33-45 cm; dark grayish brown (10YR4/2) silt loam, moderate fine subangular blocky and 
moderate fine granular structure; friable; very strongly acid; gradual boundary. 
Bt1-- 45-69 cm; brown (10YR4/3) silt loam, moderate fine prismatic and moderate fine subangular 
blocky structure; friable; very strongly acid; clear boundary. 
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Bt2-- 69-98 cm; grayish brown (2.5Y5/3) silt loam, moderate fine prismatic and moderate fine 
subangular blocky structure; friable; strongly acid; 2% medium dark yellowish brown (10YR4/6) 
redoximorphic concentrations; gradual boundary. 
Bt3-- 98-121 cm; grayish brown (2.5Y5/3) silt loam, weak fine prismatic and weak fine subangular 
blocky structure; firm; moderately acid; 2% medium dark yellowish brown (10YR4/6) redoximorphic 
concentrations; about 2 percent gravel; abrupt boundary. 
2BC-- 121-199 cm; light olive brown (2.5Y5/4) loam, weak fine subangular blocky structure; firm; 
slightly acid; 3% coarse yellowish brown (10YR5/6) redoximorphic concentrations; about 2 percent 
gravel; clear boundary. 
2C1-- 199-233 cm; light olive brown (2.5Y5/4) loam, massive; firm; neutral; 2% medium yellowish 
brown (10YR5/8) redoximorphic concentrations; 1% fine gray (5Y6/1) redoximorphic depletions; 5% 
stratified yellowish brown (10YR5/6); clear boundary. 
2C2-- 233-267 cm; light olive brown (2.5Y5/4) loam, massive; firm; moderately alkaline; 2% fine 
dark yellowish brown (10YR3/6) redoximorphic concentrations; 1% fine gray (5Y6/1) redoximorphic 
depletions; about 2 percent gravel. 
 
Soil Series:  Seaton 
Classification:  Fine-silty, smectitic, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Shelby 
Pedon ID#:  101800 
Location:  Easting: 588836.2 Northing: 4620950.3  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Back 
Parent Material:  Loess/Till 
Slope:  12% 
Collected: 7-2007 Described: 8-2007 by Oneal 
 
Ap--  0-10 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky and 
moderate fine granular structure; friable; strongly acid; gradual boundary.  
E--  10-16 cm; dark grayish brown (10YR4/2) silt loam, moderate fine subangular blocky and 
moderate fine granular structure; friable; strongly acid; abrupt boundary. 
Bt-- 16-47 cm; yellowish brown (10YR5/4) silt loam, weak fine subangular blocky structure; friable; 
distinct clay films; strongly acid; clear boundary. 
BC--47-72 cm; light grayish brown (2.5Y6/2) silt loam, moderate fine subangular blocky structure; 
friable; distinct clay films; moderately acid; 10% medium yellowish brown (10YR5/4) redoximorphic 
concentrations; gradual boundary. 
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Cg-- 72-97 cm; grayish brown (2.5Y5/2) silt loam, massive; friable; moderately acid; 10% medium 
dark yellowish brown (10YR4/6) redoximorphic concentrations; abrupt boundary. 
2C1-- 97-146 cm; yellowish brown (10YR5/6) loam, massive; firm; slightly acid; 20% medium light 
olive brown (2.5Y5/4) mottles; about 2 percent gravel; abrupt boundary. 
2C2-- 146-154 cm; yellowish brown (10YR5/6) loam, massive; friable; slightly acid; about 3 percent 
gravel; abrupt boundary. 
2C3-- 154-173 cm; yellowish brown (10YR5/6) stratified loam, massive; friable; 5% dark yellowish 
brown (10YR4/6) redoximorphic concentrations; slightly acid; about 1 percent gravel. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Colo Overwash 
Pedon ID#:  101900 
Location:  Easting: 589117.1 Northing: 4621044.9  (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position:  Toe 
Parent Material:  Alluvium 
Slope:  2% 
Collected: 11-2007 Described: 2-2008 by Oneal 
Ap--  0-53 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky and 
moderate fine granular structure; friable; clear boundary.  
Ab1--  53-101 cm; black (N2/0) silty clay loam, strong medium subangular blocky and moderate fine 
granular structure; firm; gradual boundary. 
Ab2-- 101-153 cm; very dark gray (N3/0) silty clay, strong medium prismatic and strong medium 
subangular blocky structure; firm; clear boundary. 
BA-- 153-201 cm; dark gray (2.5Y4/1) silt loam, moderate medium prismatic and moderate medium 
subangular blocky structure; firm; 3% fine yellowish brown (10YR5/8) redoximorphic 
concentrations; few fine manganese masses; abrupt boundary. 
Bg-- 201-222 cm; light olive gray (5Y6/2) silt loam, moderate medium subangular blocky structure; 
friable; 10% fine yellowish brown (10YR5/8) redoximorphic concentrations; clear boundary. 
BC-- 222-231 cm; yellowish brown (10YR5/8) silt loam, weak medium subangular blocky structure; 
friable; 2% medium dark brown (7.5YR3/2) redoximorphic concentrations; 35% medium light olive 
gray (5Y6/2) redoximorphic depletions. 
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Soil Series:  Ely 
Classification:  Fine-silty, mixed, superactive, mesic Aquic Cumulic Hapludolls 
NRCS Soil Map Unit: Ely 
Pedon ID#:  102000 
Location:  Easting: 589132.8 Northing: 4621084.5  (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position:  Foot 
Parent Material:  Colluvium 
Slope:  2% 
Collected: 11-2007 Described: 1-2008 
Ap--  0-26 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky and 
moderate fine granular structure; friable; clear boundary.  
A1--  26-38 cm; black (10YR2/1) and 15% medium very dark gray (10YR3/1) silt loam, moderate 
medium subangular blocky structure; very friable; clear boundary. 
A2-- 38-82 cm; black (10YR2/1) silty clay loam, moderate medium subangular blocky structure; 
friable; clear boundary. 
A3-- 82-110 cm; black (10YR2/1) silty clay loam, moderate medium prismatic and moderate medium 
subangular blocky structure; firm; gradual boundary. 
BA-- 110-179 cm; very dark grayish brown (2.5Y3/2) silty clay loam, strong medium prismatic and 
strong medium subangular blocky structure; firm; clear boundary. 
Cg1-- 179-234 cm; very dark gray (2.5Y3/1) silty clay loam, massive; very firm; clear boundary. 
Cg2-- 234-272 cm; light olive gray (5Y6/2) silt loam, massive; very firm; 2% coarse strong brown 
(7.5YR4/6) redoximorphic concentrations; abrupt boundary. 
Cg3-- 272-283 cm; olive gray (5Y5/2) silt loam, massive; firm; 40% coarse strong brown (7.5YR4/6) 
redoximorphic concentrations; abrupt boundary. 
Cg4-- 283-376 cm; greenish gray (10GY5/1) silt loam, massive; firm. 
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Soil Series:  Judson 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Hapludolls 
NRCS Soil Map Unit: Ely 
Pedon ID#:  102100 
Location:  Easting: 589151.9 Northing: 4621124.3  (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position:  Back 
Parent Material:  Colluvium 
Slope:  6% 
Collected: 11-2007 Described: 1-2008 
 
Ap--  0-35 cm; very dark gray (10YR3/1) silt loam, weak medium subangular blocky structure; 
friable; gradual boundary.  
A--  35-96 cm; very dark gray (10YR3/1) silty clay loam, moderate medium prismatic and moderate 
medium subangular blocky structure; friable; gradual boundary. 
AB-- 96-122 cm; very dark brown (10YR3/2) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; firm; faint clay films; clear boundary. 
Bt-- 122-158 cm; light olive brown (2.5Y5/4) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; firm; distinct clay films; 35% very coarse very dark grayish 
brown (10YR3/2); clear boundary. 
2BC-- 158-179 cm; light olive brown (2.5Y5/4) loam, weak medium subangular blocky structure; 
firm; faint clay films; clear boundary. 
2C1-- 179-209 cm; yellowish brown (10YR5/4) loam, massive; firm; few fine manganese masses; 
abrupt boundary. 
2C2-- 209-214 cm; brown (10YR4/3) loam, massive; very firm; about 1 percent gravel; abrupt 
boundary. 
2C3-- 214-242 cm; yellowish brown (10YR5/6) loam, massive; firm; about 1 percent gravel; few fine 
manganese masses; clear boundary 
2C4-- 242-267 cm; yellowish brown (10YR5/6) gravelly loam, massive; friable; few fine manganese 
masses; about 15 percent gravel; abrupt boundary. 
2C5-- 267-272 cm; yellowish brown (10YR5/6) sandy loam, massive; firm; 5% medium strong 
brown (7.5YR4/6) redoximorphic concentrations; about 1 percent gravel; abrupt boundary. 
2C6-- 272-337 cm; dark yellowish brown (10YR4/4) loam, massive; firm; 10% coarse yellowish 
brown (10YR5/6) redoximorphic concentrations; 15% medium light brownish gray (2.5Y6/2) 
redoximorphic depletions; about 2 percent gravel; gradual boundary. 
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2C7-- 337-370 cm; yellowish brown (10YR5/6) loam, massive; firm; 15% medium light brownish 
gray (2.5Y6/2) redoximorphic depletions; about 1 percent gravel; few fine manganese masses; clear 
boundary. 
2C8-- 370-413 cm; yellowish brown (10YR5/6) loam, massive; firm; 10% medium strong brown 
(7.5YR4/6) redoximorphic concentrations; 5% fine light brownish gray (2.5Y6/2) redoximorphic 
depletions; less than 1 percent gravel; few fine manganese masses; very abrupt boundary. 
2C9-- 413-421 cm; yellowish brown (10YR5/6) loam, massive; friable; 15% medium light brownish 
gray (2.5Y6/2) redoximorphic depletions; few fine manganese masses; abrupt boundary. 
2C10-- 421-447 cm; dark yellowish brown (10YR4/6) loam, massive; very slight effervescence; 5% 
medium yellowish brown (10YR5/6) mottles; 10% medium light brownish gray (2.5Y6/2) 
redoximorphic depletions; firm; about 1 percent gravel. 
 
Soil Series:  Otley Taxadjunct 
Classification:  Fine-silty, smectitic, mesic Oxyaquic Argiudolls 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  102200 
Location:  Easting: 589168.0 Northing: 4621166.4  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Back 
Parent Material: Loess/Till  
Slope:  10% 
Collected: 11-2007 Described: 1-2008 
 
Ap--  0-29 cm; black (10YR2/1) silty clay loam, moderate medium subangular blocky structure; 
friable; clear boundary.  
AB--  29-54 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate medium subangular 
blocky structure and moderate fine granular structure; friable; clear boundary. 
Bt1-- 54-77 cm; light olive brown (2.5Y5/4) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; friable; faint clay films; 30% coarse very dark grayish brown 
(10YR3/2); clear boundary. 
Bt2-- 77-114 cm; light olive brown (2.5Y5/4) silty clay loam, moderate medium prismatic and 
moderate medium subangular blocky structure; friable; 2% fine strong brown (7.5YR4/6) 
redoximorphic concentrations; few fine manganese masses; very abrupt boundary. 
BCg-- 114-178 cm; light brownish gray (2.5Y6/2) silt loam, weak medium subangular blocky 
structure; friable; 10% medium strong brown (7.5YR4/6) and 5% medium yellowish brown 
(10YR5/6) redoximorphic concentrations; few fine manganese masses; gradual boundary. 
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2Cg-- 178-216 cm; light brownish gray (2.5Y6/2) loam, massive; friable; 2% medium yellowish 
brown (10YR5/6) redoximorphic concentrations; clear boundary. 
2C-- 216-243 cm; light olive brown (2.5Y5/3) silt loam, massive; firm; 20% coarse yellowish brown 
(10YR5/6); few fine manganese masses; abrupt boundary. 
2Bt1-- 243-255 cm; yellowish brown (10YR5/6) clay loam, moderate medium subangular blocky 
structure; very firm; distinct clay films; common medium and fine manganese masses; about 1 
percent gravel; clear boundary. 
2Bt2-- 255-272 cm; yellowish brown (10YR5/6) clay loam, moderate medium subangular blocky 
structure; very firm; distinct clay films; about 1 percent gravel. 
 
Soil Series:  Tama 
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit:  Eroded Tama 
Pedon ID#:  102300 
Location:  Easting: 589183.0 Northing: 4621210.5  (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position:  Shoulder 
Parent Material:  Loess/Till 
Slope:  13% 
Collected: 11-2007 Described: 1-2008 
 
Ap1--  0-6 cm; very dark grayish brown (10YR3/2)  silt loam, moderate medium subangular blocky 
and moderate fine granular structure; firm; clear boundary.  
Ap2--  6-16 cm; very dark brown (10YR2/2) silt loam, moderate medium subangular blocky 
structure; firm; clear boundary. 
BA-- 16-42 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky and 
moderate fine granular structure; friable; clear boundary. 
Bt1-- 42-52 cm; brown (10YR4/3) silt loam, moderate medium subangular blocky and moderate fine 
granular structure; very friable; 30% medium very dark grayish brown (10YR3/2); clear boundary. 
Bt2-- 52-74 cm; brown (10YR4/3) silt loam, moderate medium prismatic and moderate medium 
subangular blocky structure; friable; faint clay films; clear boundary. 
Bt3-- 74-110 cm; yellowish brown (10YR5/4) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; friable; faint clay films; clear boundary. 
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BC-- 110-151 cm; light olive brown (2.5Y5/4) silt loam, weak medium subangular blocky structure; 
friable; faint clay films; 1% fine light brownish gray (2.5Y6/2) redoximorphic depletions; clear 
boundary. 
C1-- 151-220 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; 1% fine light brownish gray 
(2.5Y6/2) redoximorphic depletions; abrupt boundary. 
C2-- 220-237 cm; light olive brown (2.5Y5/3) silt loam, massive; friable; 5% coarse strong brown 
(7.5YR4/6) redoximorphic concentrations; 2% fine light brownish gray (2.5Y6/2) redoximorphic 
depletions; clear boundary. 
Cg1-- 237-277 cm; light brownish gray (2.5Y6/2) silt loam, massive; friable; 20% coarse dark 
yellowish brown (10YR4/6) redoximorphic concentrations; few fine manganese masses; very abrupt 
boundary. 
Cg2-- 277-323 cm; grayish brown (2.5Y5/2) silt loam, massive; firm; 5% medium yellowish brown 
(10YR5/6) redoximorphic concentrations; clear boundary. 
Cg3-- 323-350 cm; grayish brown (2.5Y5/2) silt loam, massive; firm; 10% coarse strong brown 
(7.5YR4/6) redoximorphic concentrations; few medium manganese masses; clear boundary. 
2BC-- 350-363 cm; yellowish brown (10YR5/4) clay loam, weak medium subangular blocky 
structure; 25% medium yellowish brown (10YR5/6) mottles; firm; less than 1 percent gravel; abrupt 
boundary. 
2Bt1-- 363-394 cm; yellowish brown (10YR5/6) loam, moderate medium prismatic and moderate 
medium subangular blocky structure; firm; prominent clay films; few medium manganese masses; 
less than 1 percent gravel; clear boundary. 
2Bt2-- 394-414 cm; yellowish brown (10YR5/6) clay loam, strong medium angular blocky structure; 
firm; prominent clay films; few fine manganese masses; about 1 percent gravel. 
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Soil Series:  Tama 
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  102400 
Location:  Easting: 588199.0 Northing: 4620607.3  (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Corn 
Hillslope Position:  Summit 
Parent Material:  Loess/Till 
Slope:  0% 
Collected: 11-2007 Described: 2-2008 by Oneal 
 
Ap1--  0-13 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
and moderate fine granular structure; firm; clear boundary.  
Ap2--  13-26 cm; very dark grayish brown (10YR3/2) silty clay loam, strong medium subangular 
blocky structure; firm; clear boundary. 
BA-- 26-57 cm; dark grayish brown (10YR4/2.5) silty clay loam, moderate medium prismatic and 
moderate medium subangular blocky structure; firm; distinct clay films; clear boundary. 
Bt1-- 57-85 cm; brown (10YR4/3) silty clay loam, strong medium prismatic and strong medium 
subangular blocky structure; firm; distinct clay films; clear boundary. 
Bt2-- 85-150 cm; light olive brown (2.5Y5/4) silt loam, moderate medium angular blocky structure; 
firm; faint clay films; few light gray (2.5Y7/2) siltans; abrupt boundary. 
Bt3-- 150-220 cm; light olive brown (2.5Y5/4) silt loam, moderate medium subangular blocky 
structure; friable; 5% fine yellowish brown (10YR5/6) mottles; 5% fine light gray (2.5Y7/2) siltans; 
abrupt boundary. 
Bt4-- 220-245 cm; light olive brown (2.5Y5/4) silt loam, moderate medium subangular blocky 
structure; friable; 5% fine light olive brown (2.5Y5/3) mottles; few medium manganese masses; clear 
boundary. 
BC-- 245-270 cm; light olive brown (2.5Y5/4) silt loam, weak medium subangular blocky structure; 
friable; 10% yellowish brown (10YR5/6) mottles; few fine manganese masses; gradual boundary. 
C1-- 270-369 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; 10% yellowish brown 
(10YR5/6) redoximorphic concentrations; 2% medium light brownish gray (2.5Y6/2) redoximorphic 
depletions; few fine manganese masses; gradual boundary. 
C2-- 369-436 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; 2% fine light brownish gray 
(2.5Y6/2) redoximorphic depletions; few fine manganese masses; abrupt boundary. 
C3-- 436-441 cm; yellowish brown (10YR5/8) silt loam, massive; friable; 40% light olive brown 
(2.5Y5/3) mottles; common coarse manganese masses; very abrupt boundary. 
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Cg-- 441-482 cm; grayish brown (2.5Y5/2) silt loam, massive; friable; 5% medium dark yellowish 
brown (10YR4/6) redoximorphic concentrations; few fine manganese masses; abrupt boundary. 
C’-- 482-521 cm; yellowish brown (10YR5/6) silt loam, massive; friable; 15% medium grayish 
brown (2.5Y5/2) redoximorphic depletions; few fine manganese masses; very abrupt boundary. 
Cg’-- 521-544 cm; dark gray (2.5Y4/1) silt loam, massive; firm; very abrupt boundary. 
C’’-- 544-585 cm; light olive brown (2.5Y5/4) silt loam, massive; friable; 3% medium strong brown 
(7.5YR5/8) redoximorphic concentrations; 15% coarse grayish brown (2.5Y5/2) redoximorphic 
depletions; few fine manganese masses; clear boundary. 
 Cg’’-- 585-625 cm; dark gray (2.5Y4/1) silt clay loam, massive; friable; gradual boundary. 
2Bt1-- 625-650 cm; olive brown (2.5Y4/3) silty clay, strong medium subangular blocky and strong 
fine granular structure; firm; faint clay films; 2% fine dark olive gray (5YR3/2);  clear boundary. 
2Bt2-- 650-702 cm; olive brown (2.5Y4/3) silty clay, strong medium angular blocky structure; 
extremely firm; prominent clay films; 30% coarse dark gray (2.5Y4/1) and 25% dark olive gray 
(5Y3/2) redoximorphic depletions; clear boundary. 
2Bt3-- 702-776 cm; dark grayish brown (2.5Y4/2) silty clay loam, moderate medium angular blocky 
structure; extremely firm; distinct clay films; 2% fine dark yellowish brown (10YR3/6) 
redoximorphic concentrations; abrupt boundary. 
2BC-- 776-873 cm; grayish brown (2.5Y5/2) clay loam, weak medium subangular blocky structure; 
extremely firm; 5% fine dark yellowish brown (10YR3/6) redoximorphic concentrations; about 1 
percent gravel; very abrupt boundary. 
2C-- 873-884 cm; yellowish brown (10YR5/6) loam, massive; 10% medium light grayish brown 
(2.5Y6/2) redoximorphic depletions; firm; about 1 percent gravel.  
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Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  102500 
Location:  Easting: 588166.0 Northing: 4620626.0  (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Corn 
Hillslope Position:  Shoulder 
Parent Material:  Loess 
Slope:  11% 
Collected: 11-2007 Described: 2-2008 by Oneal 
 
Ap--  0-16 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate medium subangular 
blocky and moderate fine granular structure; firm; abrupt boundary.  
BA--  16-37 cm; brown (10YR4/3) silty clay loam, moderate medium subangular blocky structure; 
friable; faint clay films; gradual boundary. 
Bt-- 37-64 cm; light olive brown (2.5Y5/4) silty clay loam, moderate medium prismatic and moderate 
medium subangular blocky structure; friable; distinct clay films; few fine manganese masses; clear 
boundary. 
BC-- 64-125 cm; light olive brown (2.5Y5/4) silt loam, weak medium subangular blocky structure; 
friable; few medium manganese masses; clear boundary. 
C-- 125-219 cm; light olive brown (2.5Y5/4) clay loam, massive; friable; 2% fine strong brown 
(7.5YR4/6) redoximorphic concentrations; 5% medium grayish brown (2.5Y6/2) redoximorphic 
depletions; few fine manganese masses; abrupt boundary. 
BC’-- 219-236 cm; grayish brown (2.5Y5/2) silt loam, weak medium subangular blocky structure; 
firm; 5% fine yellowish brown (10YR5/6) redoximorphic concentrations; clear boundary. 
2Bt1-- 236-271 cm; light olive brown (2.5Y5/3) silty clay, moderate medium subangular blocky 
structure; friable; prominent clay films; 25% medium dark red (2.5YR3/4) redoximorphic 
concentrations; less than 1 percent gravel; gradual boundary. 
2Bt2-- 271-308 cm; light olive brown (2.5Y5/3) silty clay, strong medium subangular blocky 
structure; friable; prominent clay films; 40% medium dark red (2.5YR3/4) redoximorphic 
concentrations; gradual boundary. 
2Bt3-- 308-330 cm; light olive brown (2.5Y5/3) silty clay, strong medium subangular blocky 
structure; firm; prominent clay films; 30% medium dark red (2.5YR3/4) redoximorphic 
concentrations. 
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Soil Series:  Tama 
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  102600 
Location:  Easting: 588131.6 Northing: 4620648.0  (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Corn 
Hillslope Position:  Back 
Parent Material:  Loess/Till 
Slope:  10% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap--  0-25 cm; very dark gray (10YR3/1) silty clay loam, moderate medium subangular blocky and 
moderate fine granular structure; firm; clear boundary.  
A--  25-49 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate medium subangular 
blocky and moderate fine granular structure; friable; abrupt boundary. 
BA-- 49-90 cm; dark grayish brown (10YR4/2) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; friable; distinct clay films; clear boundary. 
Bt1-- 90-113 cm; brown (10YR4/3) silt loam, moderate medium subangular blocky structure; friable; 
distinct clay films; gradual boundary. 
Bt2-- 113-158 cm; light olive brown (2.5Y5/4) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; friable; distinct clay films; 2% medium strong brown 
(7.5YR5/8) redoximorphic concentrations; abrupt boundary. 
BC-- 158-208 cm; light brownish gray (2.5Y6/2) silt loam, weak medium subangular blocky 
structure; friable; 10% medium dark yellowish brown (10YR4/6), 15% coarse light olive brown 
(2.5Y5/4) and 5% medium strong brown (7.5YR4/6) redoximorphic concentrations; abrupt boundary. 
Cg1-- 208-223 cm; grayish brown (2.5Y5/2) silt loam, massive; friable; 5% medium yellowish brown 
(10YR5/6) redoximorphic concentrations; few medium manganese masses; very abrupt boundary. 
Cg2-- 223-248 cm; grayish brown (2.5Y5/2) silt loam, massive; friable; 25% coarse dark yellowish 
brown (10YR4/6) and 5% coarse strong brown (7.5YR4/6) redoximorphic concentrations; few 
medium manganese masses; abrupt boundary. 
Cg3-- 248-280 cm; grayish brown (2.5Y5/2) silty clay loam, massive; friable; 2% medium strong 
brown (7.5YR4/6) redoximorphic concentrations; few medium manganese masses; clear boundary. 
Bt-- 280-289 cm; light olive brown (2.5Y5/3) silt loam, moderate medium subangular blocky 
structure; firm; distinct clay films; 3% medium yellowish brown (10YR5/6) and 5% fine dark red 
(2.5YR3/6) redoximorphic concentrations; very abrupt boundary. 
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Btg-- 289-305 cm; grayish brown (2.5Y5/2) silt loam, weak medium subangular blocky structure; 
friable; 5% medium yellowish brown (10YR5/6) redoximorphic concentrations; abrupt boundary. 
BC-- 305-329 cm; yellowish brown (10YR5/6) loam, weak medium subangular blocky structure; 
friable; 2% coarse light brownish gray (2.5Y6/2) redoximorphic depletions; about 1 percent gravel; 
clear boundary. 
2C1-- 329-365 cm; yellowish brown (10YR5/6) sandy clay loam, massive; firm; 3% coarse light 
brownish gray (2.5Y6/2) redoximorphic depletions; few fine manganese masses; about 1 percent 
gravel; abrupt boundary. 
2C2-- 365-398 cm; yellowish brown (10YR5/6) loam, massive; firm; slightly effervescent; 1% fine 
light brownish gray (2.5Y6/2) redoximorphic depletions; few fine manganese masses; less than 1 
percent gravel. 
 
Soil Series:  Judson 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Hapludolls 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  102700 
Location:  Easting: 588097.1 Northing: 4620669.9  (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Corn/Grass Waterway 
Hillslope Position:  Foot 
Parent Material:  Colluvium 
Slope:  3% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap-- 0-8 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky; 
firm; clear boundary.  
A1-- 8-42 cm; very dark gray (10YR3/1) silty clay loam, moderate medium prismatic and moderate 
medium subangular blocky structure; friable; clear boundary. 
A2-- 42-65 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium prismatic and 
moderate medium subangular blocky structure; friable; gradual boundary. 
BA-- 65-103 cm; very dark gray (10YR3/1) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; firm; distinct clay films; 15% fine very dark grayish brown 
(10YR3/2) mottles; clear boundary. 
Bt-- 103-195 cm; brown (10YR4/3) silt loam, moderate medium prismatic and moderate medium 
subangular blocky structure; firm; distinct clay films; 20% medium very dark grayish brown 
(10YR3/2) mottles; abrupt boundary. 
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Btg-- 195-233 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular 
blocky structure; firm; distinct clay films; 35% medium brown (10YR4/3) mottles; clear boundary. 
BC-- 233-243 cm; very dark gray (10YR3/1) silt loam, weak medium subangular blocky structure; 
firm; 20% medium brown (10YR4/3) mottles; abrupt boundary. 
Cg1-- 243-267 cm; very dark gray (10YR3/1) silt loam, massive; friable; 20% medium brown 
(10YR4/3) mottles; clear boundary. 
Cg2-- 267-347 cm; light olive brown (2.5Y5/3) silt loam, massive; friable; 4% medium strong brown 
(7.5YR4/6) redoximorphic concentrations; 10% medium light brownish gray (2.5Y6/2) 
redoximorphic depletions; few coarse manganese masses; less than 1 percent gravel; abrupt boundary. 
Cg3-- 347-355 cm; grayish brown (2.5Y5/2) loam, massive; friable; 5% medium strong brown 
(7.5YR4/6) redoximorphic concentrations; about 11 percent gravel; abrupt boundary. 
Cg4-- 355-398 cm; grayish brown (2.5Y5/2) silt loam, massive; friable; 10% medium brown 
(7.5YR4/4) redoximorphic concentrations; less than 1 percent gravel; abrupt boundary. 
Cg5-- 398- 410 cm; greenish gray (10Y5/1) silt loam, massive; firm; 5% medium strong brown 
(7.5YR4/6) redoximorphic concentrations. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Colo-Ely 
Pedon ID#:  500100 
Location:  Easting: 585984 Northing: 4621195  (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position:  Toe 
Parent Material:  Alluvium 
Collected: 5-2007 Described: 5-2007 by Oneal and Ibrahim 
 
Ap-- 0-10 cm; black (10YR2/1) silt loam, strong very fine subangular blocky structure; gradual 
boundary.  
A1-- 10-54 cm; black (10YR2/1) silt loam, strong very fine subangular blocky structure; gradual 
boundary. 
A2-- 54-101 cm; very dark gray (10YR3/1) silty clay loam, moderate fine subangular blocky 
structure; clear boundary. 
A3-- 101-110 cm; very dark gray (10YR3/1) silt loam, moderate fine subangular blocky structure; 
clear boundary. 
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Ab1-- 110-147 cm; black (N2.5/0) silty clay loam, moderate medium subangular blocky structure; 
abrupt boundary. 
Ab2-- 147-171 cm; very dark grayish brown (2.5Y3/2) silt loam, moderate medium subangular 
blocky structure; abrupt boundary. 
Ab3-- 171-182 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine angular blocky 
structure; clear boundary. 
Ab4-- 182-193 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine angular blocky 
structure; clear boundary. 
Ab5-- 193-205 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky 
structure; clear boundary. 
Ab6-- 205-222 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine angular blocky 
structure. 
 
Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  500200 
Location:  Easting: 585930 Northing: 4620968  (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position:  Shoulder 
Parent Material:  Loess 
Collected: 5-2007 Described: 5-2007 by Oneal and Veenstra 
 
Ap-- 0-15 cm; dark brown  (10YR3/3) silty clay loam, moderate medium and fine subangular blocky 
structure; friable; distinct clay films; clear boundary.  
BE-- 15-43 cm; brown (10YR4/3) silt loam, moderate medium subangular blocky structure; gradual 
boundary. 
Bt1-- 43-60 cm; yellowish brown (10YR5/4) silt loam, moderate medium subangular blocky 
structure; gradual boundary. 
Bt2-- 60-104 cm; yellowish brown (10YR5/4) silt loam, moderate medium subangular blocky 
structure; gradual boundary. 
Bt3-- 104-169 cm; dark yellowish brown (10YR4/4) silty clay loam, moderate medium subangular 
blocky structure; gradual boundary. 
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Bt4-- 169-186 cm; brown (10YR4/3) silt loam, moderate medium subangular blocky structure; clear 
boundary. 
Bt5-- 186-204 cm; brown (10YR4/3) silt loam, moderate medium subangular blocky structure; abrupt 
boundary. 
E1-- 204-215 cm; yellowish brown (10YR5/4) silt loam, moderate medium subangular blocky 
structure; abrupt boundary. 
E2-- 215-227 cm; dark yellowish brown (10YR4/4) silt loam, moderate medium subangular blocky 
structure. 
 
Soil Series:  Colo 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Ely 
Pedon ID#:  500300 
Location:  Easting: 589159 Northing: 4621065 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Foot 
Parent Material:  Alluvium 
Collected: 5-2007 Described: 5-2007 by Oneal and Ibrahim 
 
Ap-- 0-10 cm; black  (N2.5/0) silt loam, moderate medium subangular blocky structure; friable; 
gradual boundary.  
A1-- 10-34 cm; black (N2.5/0) silt loam, moderate medium subangular blocky structure; friable; 
gradual boundary. 
A2-- 34-54 cm; black (N2.5/0) silty clay loam, moderate medium subangular blocky structure; 
friable; gradual boundary. 
AB-- 54-70 cm; very dark gray (10YR3/1) silty clay loam, moderate medium subangular blocky 
structure; friable; clear boundary. 
Bg1-- 70-97 cm; dark gray (10YR4/1) silty clay loam, moderate medium prismatic structure; friable; 
clear boundary. 
BCg-- 97-112 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate medium prismatic 
structure; clear boundary. 
Cg1-- 112-166 cm; dark gray (10YR4/1) silty clay loam, massive; loose; abrupt boundary. 
Cg2-- 166-200 cm; grayish brown (2.5Y5/2) silty clay loam; massive; loose; 3% medium weak red 
(10R4/4) redoximorphic concentrations. 
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Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  500400 
Location:  Easting: 585972 Northing: 4621053 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Shoulder  
Parent Material:  Loess 
Collected: 5-2007 Described: 5-2007 by Oneal  
 
Ap--  0-10 cm; very dark grayish brown  (10YR3/2) silty clay loam, weak medium subangular blocky 
structure; friable; clear boundary.  
BA-- 10-24 cm; brown (10YR4/3) silty clay loam, moderate medium subangular blocky structure; 
friable; gradual boundary. 
Bt1-- 24-67 cm; yellowish brown (10YR5/4) silt loam, moderate medium subangular blocky 
structure; friable; gradual boundary. 
Bt2-- 67-104 cm; yellowish brown (10YR5/4) silt loam, moderate medium subangular blocky 
structure; friable; clear boundary. 
BC-- 104-125 cm; yellowish brown (10YR5/4) silt loam, weak medium prismatic structure; firm; 1% 
medium olive (2.5Y3/6); few fine manganese masses; clear boundary. 
Cg-- 125-161 cm; light brownish gray (2.5Y6/2) silt loam, massive; friable; 5% medium olive 
(2.5Y3/6) redoximorphic concentrations; few fine manganese masses; clear boundary. 
C-- 161-207 cm; light olive brown (2.5Y5/3) silt loam, massive; friable; 7% medium olive (2.5Y3/6) 
mottles; few fine manganese masses. 
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Soil Series:  Adair 
Classification:  Fine, smectitic, mesic Aquertic Argiudolls 
NRCS Soil Map Unit: Ely or Eroded Tama 
Pedon ID#:  500500 
Location:  Easting: 589200 Northing: 4621142 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Back  
Parent Material:  Loess/Till 
Collected: 5-2007 Described: 5-2007 by Oneal  
 
Ap-- 0-10 cm; black  (10YR2/1) loam, strong very fine granular structure; friable; gradual boundary.  
A-- 10-30 cm; black (10YR2/1) silty clay loam, moderate fine subangular blocky structure; friable; 
gradual boundary. 
AB-- 30-63 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky 
structure; friable; clear boundary. 
2Bt1-- 63-109 cm; yellowish brown (10YR5/4) loam, moderate medium subangular blocky structure; 
firm; distinct clay films; few fine manganese masses; gradual boundary. 
2Bt2-- 109-139 cm; yellowish brown (10YR5/6) clay loam, moderate medium subangular blocky 
structure; firm; distinct clay films; few yellowish red (5YR4/6) redoximorphic concentrations; few 
fine manganese masses; about 5% gravel; abrupt boundary. 
2Bt3-- 139-170 cm; strong brown (7.5YR5/6) sandy clay loam, moderate medium subangular blocky 
structure; firm; distinct clay films; few fine manganese masses; about 2% gravel; clear boundary. 
2Bt4-- 170-192 cm; strong brown (7.5YR5/6) clay loam, moderate medium subangular blocky 
structure; firm; distinct clay films; common fine light brownish gray (2.5Y6/2) redoximorphic 
depletions; few fine manganese masses; about 1% gravel; clear boundary. 
2Bt5-- 192-217 cm; strong brown (7.5YR5/6) clay loam, moderate medium subangular blocky 
structure; firm; distinct clay films; common fine light brownish gray (2.5Y6/2) redoximorphic 
depletions; few fine manganese masses; clear boundary. 
2BC-- 217-225 cm; strong brown (7.5YR5/6) sandy clay loam, weak fine subangular blocky 
structure; friable; distinct clay films. 
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Soil Series:  Judson 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Hapludolls 
NRCS Soil Map Unit: Ely 
Pedon ID#:  500600 
Location:  Easting: 589176 Northing: 4621105 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position:  Foot 
Parent Material:  Colluvium 
Collected: 5-2007 Described: 5-2007 by Oneal  
 
Ap1-- 0-10 cm; black  (10YR2/1) silt loam, moderate medium subangular blocky structure; friable; 
gradual boundary.  
Ap2-- 10-23 cm; black (10YR2/1) silt loam, moderate medium subangular blocky structure; friable; 
clear boundary. 
A1-- 23-36 cm; black (10YR2/1) silt loam, moderate medium subangular blocky structure; friable; 
abrupt boundary. 
A2-- 36-82 cm; very dark gray (10YR3/1) loam, moderate medium prismatic and moderate fine 
subangular blocky structure; friable; faint clay films; gradual boundary. 
AB-- 82-128 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; distinct clay films; few fine yellowish red (5YR4/6) redoximorphic concentrations; 
gradual boundary. 
Bt-- 128-180 cm; yellowish brown (10YR5/4) loam, moderate medium subangular blocky structure; 
friable; distinct clay films; few fine yellowish red (5YR4/6) redoximorphic concentrations; few fine 
manganese masses; clear boundary. 
BC-- 180-214 cm; yellowish brown (10YR5/4) silt loam, moderate medium subangular blocky 
structure; distinct clay films; few fine yellowish red (5YR4/6) redoximorphic concentrations; few fine 
manganese masses; abrupt boundary. 
C-- 214-238 cm; yellowish brown (10YR5/4) silt loam, massive; few fine grayish brown (10YR5/2) 
redoximorphic depletions. 
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Soil Series:  Downs 
Classification:  Fine-silty, mixed, superactive, mesic Mollic Hapludalfs 
NRCS Soil Map Unit: Colo-Ely 
Pedon ID#:  500700 
Location:  Easting: 585958 Northing: 4621008 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Back  
Parent Material:  Loess 
Collected: 5-2007 Described: 5-2007 by Oneal  
 
Ap1-- 0-10 cm; very dark grayish brown  (10YR3/2) silt loam, moderate very fine granular structure; 
friable; gradual boundary.  
Ap2-- 10-18 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky 
structure; friable; abrupt boundary. 
BE-- 18-54 cm; brown (10YR4/3) silt loam, moderate fine subangular blocky structure; friable; 
gradual boundary. 
Bt1-- 54-93 cm; light olive brown (2.5Y5/4) silt loam, moderate medium subangular blocky structure; 
friable; distinct clay films; gradual boundary. 
Bt2-- 93-135 cm; light olive brown (2.5Y5/4) silt loam, weak fine subangular blocky structure; 
friable; distinct clay films; clear boundary. 
Bt3-- 135-167 cm; light olive brown (2.5Y5/4) silt loam, weak fine subangular blocky structure; 
friable; distinct clay films; 1% fine olive (5Y4/6) mottles; few faint light brownish gray (2.5Y6/2) 
redoximorphic depletions; few fine manganese masses; clear boundary. 
BC-- 167-206 cm; light olive brown (2.5Y5/4) silt loam, weak fine subangular blocky structure; 
friable; 1% fine olive (5Y4/6); few faint light brownish gray (2.5Y6/2) redoximorphic depletions; few 
fine manganese masses; clear boundary. 
C1-- 206-227 cm; light olive brown (2.5Y5/3) silt, massive; friable; 1% medium strong brown 
(7.5YR5/8) redoximorphic concentrations; few fine olive (5Y4/6) mottles; few fine manganese 
masses; abrupt boundary. 
C2-- 227-234 cm; light yellowish brown (2.5Y6/3) silt, massive; friable; 5% fine olive (5Y4/6) 
mottles. 
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Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Colo-Ely 
Pedon ID#:  500800 
Location:  Easting: 589123 Northing: 4620996 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Toe  
Parent Material:  Alluvium 
Collected: 5-2007 Described: 6-2007 by Oneal  
 
Ap-- 0-10 cm; very dark grayish brown  (10YR3/2) silt loam, moderate fine subangular blocky 
structure; friable; gradual boundary.  
A1-- 10-30 cm; very dark grayish brown (10YR3/2) silt loam, moderate fine subangular blocky 
structure; friable; gradual boundary. 
A2-- 30-45 cm; very dark gray (10YR3/1) silt loam, moderate fine subangular blocky structure; 
friable; clear boundary. 
Ab1-- 45-66 cm; black (N2/0) silty clay loam, moderate fine subangular blocky structure; friable; 
gradual boundary. 
Ab2-- 66-106 cm; black (N2.5/0) silty clay loam, moderate medium prismatic and moderate fine 
subangular blocky structure; firm; gradual boundary. 
Bg-- 106-135 cm; dark gray (2.5Y4/1) silty clay loam, moderate medium prismatic and moderate fine 
subangular blocky structure; firm; clear boundary. 
BCg-- 135-194 cm; light olive gray (5Y6/2) silty clay loam, moderate medium prismatic and 
moderate fine subangular blocky structure; firm; few strong brown (7.5YR4/6) redoximorphic 
concentrations; clear boundary. 
C-- 194-205 cm; strong brown (7.5YR4/6) silty clay loam, massive; friable; abrupt boundary. 
Cg-- 205-238 cm; light olive gray (5Y6/2) silt loam, massive; friable; common strong brown 
(7.5YR4/6) redoximorphic concentrations. 
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Soil Series:  Ely or Judson 
Classification:   
NRCS Soil Map Unit: Tama 
Pedon ID#:  CT-1 
Location:  Easting: 589087.6 Northing: 4621176.4 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Foot  
Parent Material:  Colluvium 
Slope: 4% 
Collected: 11-2007 Described: 12-2007 by Oneal  
 
Ap-- 0-11 cm; very dark grayish brown  (10YR3/2) silt loam, moderate medium and fine subangular 
blocky structure; friable; slightly acid; abrupt boundary.  
A1-- 11-32 cm; very dark gray (10YR3/1) silt loam, weak medium subangular blocky structure; 
friable; slightly acid; clear boundary. 
A2-- 32-56 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; moderately acid; gradual boundary. 
A3-- 56-71 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure. 
 
Soil Series:  Downs 
Classification:  Fine-silty, mixed, superactive, mesic Mollic Hapludalfs 
NRCS Soil Map Unit: Tama 
Pedon ID#:  CT-3-1 
Location:  Easting: 589145.3 Northing: 4621157.4 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Back 
Parent Material:  Loess 
Slope: 9% 
Collected: 11-2007 Described: 1-2008 by Oneal  
 
Ap-- 0-23 cm; very dark brown (10YR2/2) silt loam, moderate medium subangular blocky and fine 
granular structure; friable; slightly acid; abrupt boundary.  
BA-- 23-41 cm; dark grayish brown (10YR4/2) silt loam, moderate medium subangular blocky 
structure; friable; faint clay films; strongly acid; clear boundary. 
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Ab-- 41-50 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; faint clay films; strongly acid; clear boundary. 
2Bt1-- 50-80 cm; yellowish brown (10YR5/4); moderate medium prismatic and moderate medium 
subangular blocky structure; friable; faint clay films; clear boundary. 
2Bt2-- 80-83 cm; brown (7.5YR4/4); moderate medium subangular blocky structure; firm; faint clay 
films. 
 
Soil Series:  Downs 
Classification:  Fine-silty, mixed, superactive, mesic Mollic Hapludalfs  
NRCS Soil Map Unit: Tama 
Pedon ID#:  CT-3-2 
Location:  Easting: 589145.3 Northing: 4621157.4 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Back 
Parent Material:  Loess 
Slope: 9% 
Collected: 11-2007 Described: 1-2008 by Oneal  
 
Ap-- 0-19 cm; very dark brown  (10YR2/2) silt loam, moderate medium subangular blocky structure; 
friable; moderately acid; abrupt boundary.  
BA-- 19-34 cm; dark grayish brown (10YR4/2) silt loam, moderate medium subangular blocky 
structure; friable; faint clay films; moderately acid; clear boundary. 
Bt1-- 34-46 cm; brown (10YR4/3) silt loam, moderate medium prismatic and moderate medium 
subangular blocky structure; friable; faint clay films; very strongly acid; gradual boundary. 
Bt2-- 46-63 cm; dark yellowish brown (10YR4/4); moderate medium prismatic and moderate 
medium subangular blocky structure; friable; faint clay films; few fine manganese masses. 
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Soil Series:  Ely or Judson 
Classification:   
NRCS Soil Map Unit: Ely or Tama 
Pedon ID#:  CT-6-1 
Location:  Easting: 589087.5 Northing: 4621145.6 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Foot 
Parent Material:  Colluvium 
Slope: 2% 
Collected: 11-2007 Described: 1-2008 by Oneal  
 
Ap-- 0-21 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; moderately acid; abrupt boundary.  
A1-- 21-32 cm; black (10YR2/1) silty clay loam, moderate medium subangular blocky and weak fine 
granular structure; friable; slightly acid; clear boundary. 
A2-- 32-51 cm; black (10YR2.5/1) silty clay loam, moderate medium subangular blocky structure; 
friable; slightly acid; faint clay films; clear boundary. 
AB-- 51-76 cm; very dark gray (10YR3/1); strong medium prismatic and moderate medium 
subangular blocky structure; friable; faint clay films. 
 
 
Soil Series:  Ely or Judson 
Classification:   
NRCS Soil Map Unit: Ely or Tama 
Pedon ID#:  CT-6-2 
Location:  Easting: 589087.5 Northing: 4621145.6 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Foot 
Parent Material:  Colluvium 
Slope: 2% 
Collected: 11-2007 Described: 1-2008 by Oneal  
 
Ap-- 0-23 cm; very dark gray (10YR3/1) silt loam, weak medium subangular blocky structure; 
friable; slightly acid; very abrupt boundary.  
A1-- 23-47 cm; black (10YR2/1) silty clay loam, moderate medium subangular blocky structure and 
weak fine granular structure; friable; slightly acid; faint clay films; gradual boundary. 
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A2-- 47-71 cm; very dark gray (10YR3/1) silt loam, strong medium prismatic and moderate medium 
subangular blocky structure; friable; slightly acid; faint clay films. 
 
Soil Series:  Ely or Judson 
Classification:   
NRCS Soil Map Unit: Ely 
Pedon ID#:  CT-10 
Location:  Easting: 589130.3 Northing: 4621111.9 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Foot 
Parent Material:  Colluvium 
Slope: 4% 
Collected: 11-2007 Described: 12-2007 by Oneal  
 
Ap-- 0-9 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; moderately acid; clear boundary. 
A1-- 9-32 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; moderately acid; clear boundary. 
A2-- 32-47 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; abrupt boundary. 
A3-- 47-76 cm; black (10YR2/1); moderate medium subangular blocky structure; friable. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Ely 
Pedon ID#:  CT-16-1 
Location:  Easting: 589086.9 Northing: 4621081.0 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Foot 
Parent Material:  Alluvium 
Slope: 1% 
Collected: 11-2007 Described: 1-2008 by Oneal  
 
Ap-- 0-22 cm; very dark gray (10YR3/1) silty clay loam, moderate medium subangular blocky 
structure; friable; moderately acid; gradual boundary. 
A1-- 22-41 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; strongly acid; clear boundary. 
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A2-- 41-53 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; 5% stratified very dark grayish brown (10YR3/2) mottles; strongly acid; abrupt boundary. 
Ab-- 53-73 cm; black (N2/0); strong prismatic and moderate medium subangular blocky structure; 
firm. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Ely 
Pedon ID#:  CT-16-2 
Location:  Easting: 589086.9 Northing: 4621081.0 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Foot 
Parent Material:  Alluvium 
Slope: 1% 
Collected: 11-2007 Described: 1-2008 by Oneal  
 
Ap-- 0-35 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; moderately acid; clear boundary. 
A1-- 35-46 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; 5% stratified very dark grayish brown (10YR3/2) mottles; moderately acid; abrupt boundary. 
A2-- 46-70 cm; black (N2/0) silty clay loam, strong medium prismatic and moderate medium 
subangular blocky structure; firm; strongly acid; 5% very dark gray (10YR3/1) krotavinas. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Ely 
Pedon ID#:  CT-17-1 
Location:  Easting: 589116.2 Northing: 4621072.4 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Foot 
Parent Material:  Alluvium 
Slope: 2% 
Collected: 11-2007 Described: 12-2007 by Oneal  
 
A1-- 0-45 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; strongly acid; clear boundary. 
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A2-- 45-57 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; strongly acid; abrupt boundary. 
Ab-- 57-71 cm; black (N2.5/0) silty clay loam, strong medium subangular blocky structure; friable; 
strongly acid. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Ely 
Pedon ID#:  CT-17-2 
Location:  Easting: 589116.2 Northing: 4621072.4 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Foot 
Parent Material:  Alluvium 
Slope: 2% 
Collected: 11-2007 Described: 12-2007 by Oneal  
 
A1-- 0-43 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
and moderate fine granular(~2 cm at top) structure; friable; moderately acid; clear boundary. 
A2-- 43-57 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; moderately acid; abrupt boundary. 
Ab-- 57-71 cm; black (N2.5/0) silty clay loam, strong medium subangular blocky structure; friable; 
strongly acid. 
 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Colo Overwash 
Pedon ID#:  CT-22-1 
Location:  Easting: 589115.9 Northing: 4621040.6 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Toe 
Parent Material:  Alluvium 
Slope: 2% 
Collected: 11-2007 Described: 12-2007 by Oneal  
 
Ap-- 0-13 cm; very dark grayish brown (10YR3/2) silt loam, weak medium subangular blocky 
structure; friable; moderately acid; gradual boundary. 
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A1-- 13-32 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; moderately acid; dark grayish brown (2.5Y4/2) strata in bottom 3 cm; abrupt boundary. 
A2-- 32-55 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; abrupt boundary. 
Ab-- 55-74 cm; black (N2.5/0); moderate medium subangular blocky structure; friable. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Colo Overwash 
Pedon ID#:  CT-22-2 
Location:  Easting: 589115.9 Northing: 4621040.6 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Toe 
Parent Material:  Alluvium 
Slope: 2% 
Collected: 11-2007 Described: 12-2007 by Oneal  
 
Ap-- 0-15 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; moderately acid; gradual boundary. 
A1-- 15-44 cm; very dark gray (10YR3/1) silt loam, weak medium subangular blocky structure; 
friable; moderately acid; clear boundary. 
A2-- 44-55 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; moderately acid; 5% dark grayish brown (2.5Y4/2) and 2% black (N2.5/0) mottles; abrupt 
boundary. 
Ab-- 55-72 cm; black (N2.5/0); moderate medium subangular blocky structure; friable. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Colo Overwash 
Pedon ID#:  CT-29 
Location:  Easting: 589100.2 Northing: 4621000.1 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Soybeans 
Hillslope Position: Toe 
Parent Material:  Alluvium 
Slope: 1% 
Collected: 11-2007 Described: 1-2008 by Oneal  
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Ap-- 0-17 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; neutral; abrupt boundary. 
AC-- 17-21 cm; dark grayish brown (10YR4/2) silt loam, weak medium subangular blocky structure; 
very friable; neutral; abrupt boundary. 
A1-- 21-39 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; slightly acid; abrupt boundary. 
A2-- 39-68 cm; black (N2/0) silty clay loam, moderate medium subangular blocky and weak fine 
granular structure; friable; moderately acid; clear boundary. 
BA-- 68-120 cm; very dark gray (2.5Y3/1), strong medium prismatic and strong medium subangular 
blocky structure; very firm; slightly acid; clear boundary. 
Bg1-- 120-129 cm; dark grayish brown (2.5Y4/2), strong medium prismatic and strong medium 
subangular blocky structure; very firm; slightly acid; 1% fine strong brown (7.5YR4/6) 
redoximorphic concentrations; 10% coarse very dark gray (2.5Y3/1) mottles; clear boundary. 
Bg2-- 129-152 cm; grayish brown (2.5Y5/2) silty clay loam, moderate medium prismatic and 
moderate medium subangular blocky structure; very firm; moderately acid; 2% fine strong brown 
(7.5YR4/6) redoximorphic concentrations; 15% coarse dark grayish brown (2.5Y4/2) in root 
channels;  few medium manganese masses; clear boundary. 
Cg1-- 152-181 cm; light olive gray (5Y6/2), massive; firm; slightly acid; 5% medium strong brown 
(7.5YR4/6) redoximorphic concentrations; 5% very coarse dark grayish brown (2.5Y4/2) mottles; 
abrupt boundary. 
Cg2-- 181-198 cm; light olive gray (5Y6/2), massive; firm; neutral; 20% coarse strong brown 
(7.5YR4/6) redoximorphic concentrations; 10% coarse dark grayish brown (2.5Y4/2) mottles. 
 
Soil Series:  Tama 
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Eroded Shelby 
Pedon ID#:  SAA 
Location:  Easting: 588859.4 Northing: 4620923.5 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Back 
Parent Material:  Loess 
Slope: 16% 
Collected: 11-2007 Described: 12-2007 by Oneal  
 
Ap1-- 0-3 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
and fine granular structure; very friable; strongly acid; abrupt boundary. 
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Ap2-- 3-9 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; strongly acid; clear boundary. 
A-- 9-27 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; strongly acid; clear boundary. 
BA-- 27-43 cm; brown (10YR4/3) silt loam, moderate medium subangular blocky structure; friable; 
faint clay films; gradual boundary. 
Bt-- 43-72 cm; yellowish brown (10YR5/4), moderate medium prismatic and moderate medium 
subangular blocky structure; friable; faint clay films. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Eroded Shelby or Judson 
Pedon ID#:  SB 
Location:  Easting: 588857.7 Northing: 4620998.9 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Toe 
Parent Material:  Alluvium 
Slope: 2% 
Collected: 11-2007 Described: 12-2007 by Oneal and Veenstra 
 
Ap-- 0-35 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
very friable; strongly acid; abrupt boundary. 
A1-- 35-43 cm; black (10YR2/1) silt loam, moderate medium subangular blocky structure; friable; 
strongly acid; clear boundary. 
A2-- 43-75 cm; black (N2/0) silt loam, moderate medium subangular blocky and weak fine granular 
structure; very strongly acid. 
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Soil Series:  Lindley 
Classification:  Fine-loamy, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Shelby 
Pedon ID#:  SE-1 
Location:  Easting: 588898.9 Northing: 4620931.4 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Back 
Parent Material:  Loess/Till 
Slope: 12% 
Collected: 11-2007 Described: 12-2007 by Oneal 
 
Ap-- 0-13 cm; dark grayish brown (10YR4/2) loam, moderate medium subangular blocky structure; 
friable; strongly acid; clear boundary. 
BA-- 13-21 cm; dark grayish brown (10YR4/2) loam, moderate medium subangular blocky structure; 
friable; strongly acid; abrupt boundary. 
Bt-- 21-41 cm; dark yellowish brown (10YR4/4) loam, weak medium subangular blocky structure; 
friable; distinct clay films; about 4 percent gravel; very abrupt boundary. 
C-- 41-67 cm; yellowish brown (10YR5/6), massive; firm; about 4 percent gravel; slightly 
effervescent. 
 
Soil Series: Lindley  
Classification:  Fine-loamy, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Shelby  
Pedon ID#:  SE-2 
Location:  Easting: 588898.9 Northing: 4620931.4 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Back 
Parent Material:  Loess/Till 
Slope: 12% 
Collected: 11-2007 Described: 12-2007 by Oneal 
 
Ap-- 0-16 cm; dark grayish brown (10YR4/2) clay loam, moderate medium subangular blocky, 
moderate medium granular structure in top few cm; friable; strongly acid; clear boundary. 
BA-- 16-25 cm; yellowish brown (10YR5/4) loam, moderate medium subangular blocky structure; 
friable; 40% dark grayish brown (10YR4/2) mottles; strongly acid; clear boundary. 
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Bt1-- 25-44 cm; yellowish brown (10YR5/4) loam, moderate medium subangular blocky structure; 
friable; faint clay films; less than 1 percent gravel; gradual boundary. 
Bt2-- 44-73 cm; yellowish brown (10YR5/4), moderate medium subangular blocky structure; friable; 
5% medium strong brown (7.5YR4/6) redoximorphic concentrations; faint clay films; very strongly 
acid; less than 1 percent gravel. 
 
Soil Series:  Judson or Ely 
Classification:   
NRCS Soil Map Unit: Judson 
Pedon ID#:  SEE 
Location:  Easting: 588839.3 Northing: 4620986.9 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Foot 
Parent Material:  Alluvium/Colluvium 
Slope: 4% 
Collected: 11-2007 Described: 12-2007 by Oneal and Veenstra 
 
Ap-- 0-26 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky and 
moderate fine granular structure; friable; very strongly acid; clear boundary. 
A-- 26-79 cm; black (10YR2/1) silt loam, moderate medium subangular blocky and moderate fine 
granular structure; very friable; very strongly acid. 
 
Soil Series:  Judson, Ely, or Colo Overwash 
Classification:   
NRCS Soil Map Unit: Eroded Shelby 
Pedon ID#:  SG-1 
Location:  Easting: 588859.6 Northing: 4620984.9 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Foot 
Parent Material:  Alluvium/Colluvium 
Slope: 5% 
Collected: 11-2007 Described: 12-2007 by Oneal 
 
Ap1-- 0-12 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky and 
moderate fine granular structure; friable; strongly acid; clear boundary. 
Ap2-- 12-20 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; strongly acid; clear boundary. 
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A1-- 20-36 cm; black (10YR2/1) silt loam, strong medium subangular blocky and moderate fine 
granular structure; friable; very strongly acid; clear boundary. 
A2-- 36-61 cm; very dark gray (10YR3/1), moderate medium subangular blocky structure; friable. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Eroded Shelby 
Pedon ID#:  SG-2 
Location:  Easting: 588859.6 Northing: 4620984.9 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Foot 
Parent Material:  Alluvium/Colluvium 
Slope: 5% 
Collected: 11-2007 Described: 12-2007 by Oneal 
 
Ap1-- 0-3 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky and 
moderate fine granular structure; friable; moderately acid; clear boundary. 
Ap2-- 3-18 cm; black (10YR2/1) silt loam, moderate medium subangular blocky structure; friable; 
strongly acid; clear boundary. 
A1-- 18-45 cm; black (10YR2.5/1) silt loam, moderate medium subangular blocky structure; friable; 
abrupt boundary. 
A2-- 45-52 cm; black (N2.5/0), strong medium subangular blocky and strong fine granular structure; 
friable; abrupt boundary. 
A3-- 52-71 cm; black (10YR2/1), moderate medium subangular blocky structure; friable. 
 
Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit:  Eroded Shelby 
Pedon ID#:  SGG-1 
Location:  Easting: 588886.7 Northing: 4620915.5 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Back 
Parent Material:  Loess 
Slope: 15% 
Collected: 11-2007 Described: 12-2007 by Oneal and Veenstra 
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Ap-- 0-26 cm; dark grayish brown (10YR4/2) silty clay loam, moderate medium subangular blocky 
structure; friable; strongly acid; clear boundary. 
AB-- 26-41 cm; brown (10YR4/3) silty clay loam, moderate medium subangular blocky structure; 
friable; 10% dark grayish brown (10YR4/2) mottles; strongly acid; clear boundary. 
Bt1-- 41-67 cm; yellowish brown (10YR5/4), moderate medium subangular blocky structure; friable; 
faint clay films; very strongly acid; abrupt boundary. 
Bt2-- 67-74 cm; brown (10YR4/3), moderate medium subangular blocky structure; friable; faint clay 
films; very strongly acid; abrupt boundary. 
Bt3-- 74-83 cm; yellowish brown (10YR5/4) moderate medium subangular blocky structure; firm; 
faint clay films; 2% medium dark yellowish brown (10YR4/6) mottles; strongly acid. 
 
Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Shelby 
Pedon ID#:  SGG-2 
Location:  Easting: 588886.7 Northing: 4620915.5 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Back 
Parent Material:  Loess 
Slope: 15% 
Collected: 11-2007 Described: 12-2007 by Oneal and Veenstra 
 
Ap-- 0-22 cm; dark grayish brown (10YR4/2) silty clay loam, moderate medium subangular blocky 
structure; friable; strongly acid; clear boundary. 
BA-- 22-44 cm; brown (10YR4/3) silty clay loam, moderate medium subangular blocky structure; 
friable; faint clay films; strongly acid; clear boundary. 
 Bt-- 44-68 cm; yellowish brown (10YR5/4), moderate medium subangular blocky structure; firm; 
faint clay films; strongly acid. 
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Soil Series:  Tama 
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Eroded Shelby 
Pedon ID#:  SH-1 
Location:  Easting: 588872.1 Northing: 4620961.3 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Back 
Parent Material:  Loess/Till 
Slope: 11% 
Collected: 11-2007 Described: 12-2007 by Oneal 
 
Ap1-- 0-3 cm; very dark grayish brown (10YR3/2) loam, moderate medium subangular blocky and 
moderate fine granular structure; friable; moderately acid; abrupt boundary. 
Ap2-- 3-26 cm; very dark grayish brown (10YR3/2) loam, moderate medium subangular blocky 
structure; friable; strongly acid; clear boundary. 
AB-- 26-38 cm; dark grayish brown (10YR4/2) loam, moderate medium subangular blocky structure; 
friable; 5% brown (10YR4/3) mottles; strongly acid; clear boundary. 
BA-- 38-51 cm; dark grayish brown (10YR4/2), weak subangular blocky structure; friable; 20% 
brown (10YR4/3) mottles; faint clay films; abrupt boundary. 
Bt-- 51-78 cm; yellowish brown (10YR5/6), moderate medium prismatic and moderate medium 
subangular blocky structure; friable; faint clay films. 
 
Soil Series:  Tama 
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Eroded Shelby 
Pedon ID#:  SH-2 
Location:  Easting: 588872.1 Northing: 4620961.3 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Back 
Parent Material:  Loess/Till 
Slope: 11% 
Collected: 11-2007 Described: 12-2007 by Oneal 
 
Ap1-- 0-3 cm; very dark grayish brown (10YR3/2) loam, moderate medium subangular blocky and 
moderate fine granular structure; very friable; moderately acid; abrupt boundary. 
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Ap2-- 3-26 cm; very dark grayish brown (10YR3/2) loam, moderate medium subangular blocky 
structure; friable; moderately acid; clear boundary. 
A-- 26-41 cm; very dark grayish brown (10YR3/2) loam, moderate medium subangular blocky 
structure; friable; 10% brown (10YR4/3) mottles; moderately acid; clear boundary. 
BA-- 41-55 cm; brown (10YR4/3), moderate medium subangular blocky structure; friable; faint clay 
films; 5% yellowish brown (10YR5/6) mottles; clear boundary. 
Bt-- 55-70 cm; yellowish brown (10YR5/6), moderate medium prismatic and moderate medium 
subangular blocky structure; friable; faint clay films; 15% brown (10YR4/3) mottles. 
 
Soil Series:  Tama 
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit:  Eroded Shelby 
Pedon ID#:  SI 
Location:  Easting: 588886.8 Northing: 4620937.4 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Back 
Parent Material:  Loess/Till 
Slope: 13% 
Collected: 11-2007 Described: 12-2007 by Oneal 
 
Ap-- 0-22 cm; very dark grayish brown (10YR3/2) clay loam, moderate medium subangular blocky 
structure; friable; strongly acid; clear boundary. 
A-- 22-35 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate medium subangular 
blocky structure; friable; 30% dark yellowish brown (10YR4/4) mottles; very strongly acid; clear 
boundary. 
BA-- 35-48 cm; dark yellowish brown (10YR4/4), moderate medium subangular blocky structure; 
friable; faint clay films; very strongly acid; less than 1 percent gravel; clear boundary. 
Bt-- 48-70 cm; yellowish brown (10YR5/6), moderate medium subangular blocky structure; friable; 
faint clay films; very strongly acid; 1% medium strong brown (7.5YR4/6) redoximorphic 
concentrations; very dark grayish brown (10YR3/2) ~1 cm krotovinas; less than 1 percent gravel. 
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Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit:  Eroded Shelby 
Pedon ID#:  SO 
Location:  Easting: 588900.5 Northing: 4620900.5 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Back 
Parent Material:  Loess 
Slope: 14% 
Collected: 11-2007 Described: 12-2007 by Oneal 
 
Ap-- 0-11 cm; dark grayish brown (10YR4/2) silt loam, moderate medium subangular blocky 
structure; friable; strongly acid; clear boundary. 
A-- 11-20 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate medium subangular 
blocky structure; friable; 10% stratified brown (10YR4/3) mottles; strongly acid; very abrupt 
boundary. 
BA-- 20-52 cm; brown (10YR4/3) silty clay loam, moderate medium subangular blocky structure; 
friable; faint clay films; very strongly acid; gradual boundary. 
Bt-- 52-70 cm; yellowish brown (10YR5/4), moderate medium subangular blocky structure; friable; 
faint clay films. 
 
Soil Series:  Judson 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Hapludolls 
NRCS Soil Map Unit: Eroded Shelby 
Pedon ID#:  SR-1 
Location:  Easting: 588873.9 Northing: 4620931.2 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Back 
Parent Material:  Colluvium 
Slope: 13% 
Collected: 11-2007 Described: 12-2007 by Oneal 
 
Ap1-- 0-2 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
and moderate fine granular structure; very friable; moderately acid; abrupt boundary. 
Ap2-- 2-30 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; strongly acid; abrupt boundary. 
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A1-- 30-42 cm; black (10YR2/1) silt loam, moderate medium subangular blocky structure; friable; 
strongly acid; clear boundary. 
A2-- 42-52 cm; very dark gray (10YR3/1), moderate medium subangular blocky and moderate fine 
granular structure; very friable; clear boundary. 
A3-- 52-75 cm; very dark grayish brown (10YR3/2) moderate medium subangular blocky and 
moderate fine granular structure; very friable. 
 
Soil Series:  Judson 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Hapludolls 
NRCS Soil Map Unit: Eroded Shelby 
Pedon ID#:  SR-2 
Location:  Easting: 588873.9 Northing: 4620931.2 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Back 
Parent Material:  Colluvium 
Slope: 13% 
Collected: 11-2007 Described: 12-2007 by Oneal 
 
Ap1-- 0-3 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
and moderate fine granular structure; very friable; moderately acid; abrupt boundary. 
Ap2-- 3-14 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; strongly acid; abrupt boundary. 
A1-- 14-33 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; strongly acid; clear boundary. 
A2-- 33-70 cm; very dark gray (10YR3/1), moderate medium subangular blocky and moderate fine 
granular structure. 
 
Soil Series:  Judson, Colo, or Ely 
Classification:   
NRCS Soil Map Unit: Judson or Eroded Shelby 
Pedon ID#:  SY 
Location:  Easting: 588831.7 Northing: 4620969.7 (UTM Zone 15, NAD83) 
Land Use:  CRP/Brome Grass 
Hillslope Position: Foot 
Parent Material:  Alluvium/Colluvium 
Slope: 9% 
Collected: 11-2007 Described: 12-2007 by Oneal 
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Ap1-- 0-2 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
and moderate fine granular structure; friable; strongly acid; abrupt boundary. 
Ap2-- 2-16 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; strongly acid; clear boundary. 
A1-- 16-67 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; very strongly acid; gradual boundary. 
A2-- 67-77 cm; very dark grayish brown (10YR3/2), moderate medium subangular blocky structure; 
friable. 
 
Soil Series:  Colo or Ely 
Classification:   
NRCS Soil Map Unit: Colo-Ely 
Pedon ID#:  NT-1 
Location:  Easting: 585949.0 Northing: 4621205.2 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Toe 
Parent Material:  Alluvium/Colluvium 
Slope: 1% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap-- 0-11 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; moderately acid; abrupt boundary. 
A-- 11-64 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; strongly acid; clear boundary. 
Ab-- 64-78 cm; black (10YR2/1) silt loam, weak medium subangular blocky structure; friable; 15% 
medium stratified very dark grayish brown (10YR3/2); strongly acid. 
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Soil Series:  Colo 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Colo-Ely 
Pedon ID#:  NT-10 
Location:  Easting: 585976.7 Northing: 4621176.8 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Toe 
Parent Material:  Alluvium 
Slope: 3% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap-- 0-14 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; firm; moderately acid; clear boundary. 
A1-- 14-33 cm; very dark gray (10YR3/1) silt loam, weak medium subangular blocky structure; 
friable; 10% medium very dark grayish brown (10YR3/2) mottles; moderately acid; abrupt boundary. 
A2-- 33-57 cm; black (N2/0) silty clay loam, moderate medium subangular blocky structure; friable; 
moderately acid. 
 
Soil Series:  Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Colo-Ely 
Pedon ID#:  NT-12 
Location:  Easting: 586039.3 Northing: 4621170.5 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Toe 
Parent Material:  Alluvium 
Slope: 1% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap-- 0-10 cm; very dark gray (10YR3/1) silt loam, weak medium subangular blocky structure; 
friable; moderately acid; clear boundary. 
Ap2-- 10-23 cm; very dark gray (10YR3/1) silt loam, weak medium subangular blocky structure; 
friable; very strongly acid; clear boundary. 
A1-- 23-32 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; 10% very dark grayish brown (10YR3/2) mottles; very strongly acid; clear boundary 
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A2-- 32-43 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; gradual boundary. 
A3-- 43-62 cm; very dark gray (10YR3/1), moderate medium subangular blocky structure; friable; 
very strongly acid; abrupt boundary. 
A4-- 62-67 cm; very dark gray (10YR3/1), weak medium subangular blocky structure; very friable; 
15% very dark grayish brown (10YR3/2) mottles; 2% fine dark red (2.5YR3/6) redoximorphic 
concentrations; abrupt boundary. 
Ab-- 67-79 cm; black (N2/0), strong prismatic and strong angular blocky structure; firm. 
 
Soil Series:  Ely or Judson 
Classification:   
NRCS Soil Map Unit: Eroded Downs 
Pedon ID#:  NT-19 
Location:  Easting: 586010.7 Northing: 4621142.3 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Foot 
Parent Material:  Alluvium/Colluvium 
Slope: 4% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap-- 0-23 cm; very dark gray (10YR3/1.5) silt loam, weak medium subangular blocky structure; 
friable; very strongly acid; abrupt boundary. 
A1-- 23-38 cm; black (10YR2/1) silt loam, moderate medium subangular blocky structure; friable; 
strongly acid; clear boundary. 
A2-- 38-56 cm; very dark gray (10YR3/1) silt loam, strong medium subangular blocky structure; 
friable; strongly acid; clear boundary. 
A3-- 56-81 cm; very dark gray (10YR3/1), strong medium prismatic and strong medium subangular 
blocky structure; friable; 5% medium strong brown (7.5YR4/6) redoximorphic concentrations. 
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Soil Series: Tama  
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Colo-Ely or Downs 
Pedon ID#:  NT-21-1 
Location:  Easting: 585963.0 Northing: 4621129.4 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Foot 
Parent Material: Loess 
Slope: 3% 
Collected: 11-2007 Described: 12-2007 by Oneal, Ibrahim, and Veenstra 
 
Ap-- 0-9 cm; very dark brown (10YR2/2) silty clay loam, moderate medium subangular blocky 
structure; friable; strongly acid; abrupt boundary. 
A-- 9-38 cm; very dark gray (10YR3/1) silty clay loam, moderate medium subangular blocky 
structure; friable; very strongly acid; clear boundary. 
AB-- 38-53 cm; very dark grayish brown (10YR3/2), moderate medium subangular blocky structure; 
friable; very strongly acid; clear boundary. 
Bt-- 53-71 cm; brown (10YR4/3), moderate medium subangular blocky structure; friable; faint clay 
films. 
 
Soil Series:  Tama 
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Colo-Ely or Downs 
Pedon ID#:  NT-21-2 
Location:  Easting: 585963.0 Northing: 4621129.4 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Foot 
Parent Material: Loess 
Slope: 3% 
Collected: 11-2007 Described: 12-2007 by Oneal and Ibrahim 
 
Ap-- 0-12 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate medium subangular 
blocky structure; friable; moderately acid; abrupt boundary. 
A-- 12-39 cm; very dark gray (10YR3/1) silty clay loam, moderate medium subangular blocky 
structure; friable; 5% very dark grayish brown (10YR3/2) mottles; very strongly acid; clear boundary. 
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BA-- 39-61 cm; dark grayish brown (10YR4/2), moderate medium subangular blocky structure; 
friable; 15% brown (10YR4/3.5) mottles; faint clay films; very strongly acid. 
 
Soil Series:  Ely or Judson 
Classification:   
NRCS Soil Map Unit: Eroded Downs 
Pedon ID#:  NT-28-1 
Location:  Easting: 586040.1 Northing: 4621110.2 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Foot 
Parent Material: Colluvium 
Slope: 4% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap-- 0-21 cm; very dark gray (10YR3/1) silt loam, weak medium subangular blocky structure; 
friable; 10% dark grayish brown (10YR4/2) mottles; very strongly acid; abrupt boundary. 
A1-- 21-50 cm; black (10YR2/1) silt loam, moderate medium subangular blocky structure; friable; 
strongly acid; clear boundary. 
A2-- 50-59 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; strongly acid; clear boundary. 
AB-- 59-70 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium prismatic and 
moderate medium subangular blocky structure; firm; 10% brown (10YR4/3) mottles; moderately 
acid. 
 
Soil Series:  Ely or Judson 
Classification:   
NRCS Soil Map Unit: Eroded Downs 
Pedon ID#:  NT-28-2 
Location:  Easting: 586040.1 Northing: 4621110.2 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Foot 
Parent Material: Colluvium 
Slope: 4% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap1-- 0-10 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; slightly acid; clear boundary. 
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Ap2-- 10-21 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; strongly acid; abrupt boundary. 
A1-- 21-30 cm; black (10YR2/1) silt loam, weak medium subangular blocky structure; friable; very 
strongly acid; clear boundary. 
A2-- 30-44 cm; black (10YR2/1) silt loam, moderate medium subangular blocky structure; friable; 
gradual boundary. 
AB-- 44-64 cm; very dark gray (10YR3/1), moderate medium prismatic and moderate medium 
subangular blocky structure; friable.  
 
Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Downs 
Pedon ID#:  NT-30-1 
Location:  Easting: 585995.2 Northing: 4621096.0 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Back 
Parent Material: Loess 
Slope: 11% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap1-- 0-10 cm; brown (10YR4/3) silty clay loam, moderate medium subangular blocky structure; 
friable; moderately acid; faint clay films; 5% coarse very dark brown (10YR2/2) mottles; clear 
boundary. 
Bt1-- 10-39 cm; yellowish brown (10YR5/4) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; very friable; moderately acid; faint clay films; gradual 
boundary. 
Bt2-- 39-68 cm; yellowish brown (10YR5/4) silt loam, weak medium subangular blocky structure; 
very friable; moderately acid; faint clay films. 
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Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Downs 
Pedon ID#:  NT-30-2 
Location:  Easting: 585995.2 Northing: 4621096.0 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Back 
Parent Material: Loess 
Slope: 11% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap1-- 0-10 cm; brown (10YR4/3) silty clay loam, moderate medium subangular blocky structure; 
friable; moderately acid; faint clay films; clear boundary. 
Bt1-- 10-32 cm; yellowish brown (10YR5/4) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; very friable; strongly acid; faint clay films; gradual boundary. 
Bt2-- 32-48 cm; yellowish brown (10YR5/4) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; very friable; strongly acid; faint clay films; clear boundary. 
Bt3-- 48-64 cm; yellowish brown (10YR5/4), moderate medium prismatic and moderate medium 
subangular blocky structure; friable; few fine manganese masses. 
 
Soil Series:  Lindley 
Classification:  Fine-loamy, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Tama or Downs 
Pedon ID#:  NT-37 
Location:  Easting: 585960.7 Northing: 4621068.3 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Back 
Parent Material: Loess 
Slope: 9% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap1-- 0-13 cm; brown (10YR4/3) silt loam, moderate medium subangular blocky and moderate fine 
granular structure; very friable; slightly acid; distinct clay films; clear boundary. 
E-- 13-46 cm; dark yellowish brown (10YR4/4) silt loam, moderate medium prismatic and moderate 
medium subangular blocky structure; friable; moderately acid; distinct clay films; abrupt boundary. 
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2Bt-- 46-60 cm; yellowish brown (10YR5/4) loam, weak medium subangular blocky structure; firm; 
faint clay films; 5% medium strong brown (7.5YR4/6) and 2% fine black (7.5YR2.5/1) 
redoximorphic concentrations. 
 
Soil Series:  Judson or Ely 
Classification:   
NRCS Soil Map Unit: Eroded Downs or Tama 
Pedon ID#:  NT-40-1 
Location:  Easting: 586053.2 Northing: 4621063.9 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Foot 
Parent Material: Colluvium 
Slope: 1% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap-- 0-13 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; 40% coarse very dark gray (10YR3/1) mottles; strongly acid; clear boundary. 
A1-- 13-24 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; very strongly acid; clear boundary. 
A2-- 24-70 cm; black (10YR2/1) silt loam, moderate medium subangular blocky and weak fine 
granular structure; friable; very strongly acid; gradual boundary. 
A3-- 70-77 cm; very dark gray (10YR3/1), moderate medium subangular blocky structure; friable; 
10% medium very dark grayish brown (10YR3/2) mottles. 
 
Soil Series:  Judson or Ely 
Classification:   
NRCS Soil Map Unit: Eroded Downs or Tama 
Pedon ID#:  NT-40-2 
Location:  Easting: 586053.2 Northing: 4621063.9 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Foot 
Parent Material: Colluvium 
Slope: 1% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap1-- 0-14 cm; very dark grayish brown (10YR3/2) silt loam, moderate medium subangular blocky 
structure; friable; 20% medium very dark gray (10YR3/1) mottles; slightly acid; clear boundary. 
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Ap2-- 14-22 cm; very dark gray (10YR3/1) silt loam, moderate medium subangular blocky structure; 
friable; strongly acid; clear boundary. 
A1-- 22-38 cm; black (10YR2/1) silt loam, moderate medium subangular blocky structure; friable; 
gradual boundary. 
A2-- 38-69 cm; black (10YR2/1), moderate medium subangular blocky and weak fine granular 
structure; friable; very strongly acid; clear boundary. 
A3-- 69-78 cm; very dark gray (10YR3/1), moderate medium subangular blocky structure; friable. 
 
Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  NT-46-1 
Location:  Easting: 585995.8 Northing: 4621033.7 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Shoulder 
Parent Material: Loess 
Slope: 6% 
Collected: 11-2007 Described: 1-2008 by Oneal 
 
Ap-- 0-8 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate medium subangular 
blocky structure; friable; faint clay films; strongly acid; clear boundary. 
Bt1-- 8-49 cm; brown (10YR4/3) silty clay loam, moderate medium prismatic and moderate medium 
subangular blocky structure; friable; faint clay films; very strongly acid; gradual boundary. 
Bt2-- 49-72 cm; brown (10YR4/3) silt loam, moderate medium prismatic and moderate medium 
subangular blocky structure; friable; faint clay films; strongly acid. 
 
Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  NT-46-2 
Location:  Easting: 585995.8 Northing: 4621033.7 (UTM Zone 15, NAD83) 
Land Use:  No Till Soybeans 
Hillslope Position: Shoulder 
Parent Material: Loess 
Slope: 6% 
Collected: 11-2007 Described: 1-2008 by Oneal 
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Ap-- 0-12 cm; very dark grayish brown (10YR3/2) silty clay loam, moderate medium subangular 
blocky structure; friable; faint clay films; moderately acid; clear boundary. 
Bt1-- 12-47 cm; brown (10YR4/3) silty clay loam, moderate medium prismatic and moderate medium 
subangular blocky structure; friable; faint clay films; strongly acid; gradual boundary. 
Bt2-- 47-68 cm; brown (10YR4/3) silt loam, moderate medium prismatic and moderate medium 
subangular blocky structure; friable; strongly acid. 
 
Soil Series:  Tama 
Classification:  Fine-silty, mixed, superactive, mesic Typic Argiudolls 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  MST 
Location:  Easting: 588169 Northing: 4620566 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Corn 
Hillslope Position: Summit 
Parent Material: Loess 
Collected: 11-2006 Described: 1-2007 by Dermody and Steele 
 
Ap-- 0-9 cm; very dark grayish brown (10YR3/2), weak fine granular structure; friable; gradual 
boundary. 
A1-- 9-27 cm; very dark brown (10YR2/2), moderate fine granular structure; friable; gradual 
boundary. 
A2-- 27-42 cm; very dark grayish brown (10YR3/2), moderate medium granular structure; friable; 
gradual boundary. 
A3-- 42-56 cm; dark brown (10YR3/3), moderate fine subangular blocky and weak fine granular 
structure; friable; gradual boundary. 
Bt1-- 56-93 cm; brown (10YR4/3), moderate fine subangular blocky structure; friable; distinct clay 
films; gradual boundary. 
Bt2-- 93-113 cm; dark yellowish brown (10YR4/4), moderate medium subangular blocky structure; 
friable; distinct clay films; gradual boundary. 
Bt3-- 113-141 cm; brown (10YR4/3), coarse angular blocky and moderate medium subangular blocky 
structure; friable; pale brown (10YR6/3) siltans; distinct clay films; gradual boundary. 
C1-- 141-207 cm; yellowish brown (10YR5/4), massive; friable; common fine yellowish brown 
(10YR5/6) and brown (10YR5/3) mottles; gradual boundary. 
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C2-- 207-234 cm; light brownish gray (10YR6/2), massive; friable; common yellowish brown 
(10YR5/6) redoximorphic concentrations, few fine manganese masses. 
 
Soil Series:  Fayette 
Classification:  Fine-silty, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  MSM 
Location:  Easting: 588133 Northing: 4620758 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Corn 
Hillslope Position: Back 
Parent Material: Loess 
Collected: 11-2006 Described: 1-2007 by Dermody and Steele 
 
Ap-- 0-16 cm; very dark grayish brown (10YR3/2), weak fine subangular blocky structure; friable; 
abrupt boundary. 
BA-- 16-24 cm; dark yellowish brown (10YR4/4), weak fine subangular blocky structure; friable; 
10% very dark grayish brown (10YR3/2) mottles; clear boundary. 
Bt1-- 24-48 cm; brown (10YR4/3), weak fine subangular blocky structure; friable; distinct clay films; 
gradual boundary. 
Bt2-- 48-75 cm; brown (10YR4/3), weak medium and fine subangular blocky structure; friable; 
distinct clay films; gradual boundary. 
Bt3-- 75-95 cm; yellowish brown (10YR4/4), weak medium and fine subangular blocky structure; 
friable; distinct clay films; gradual boundary. 
Bw-- 95-149 cm; yellowish brown (10YR5/4), weak fine subangular blocky structure; friable; few 
fine yellowish brown (10YR5/6) mottles; few fine light brownish gray (10YR6/2) redoximorphic 
depletions; gradual boundary. 
BC-- 149-184 cm; yellowish brown (10YR5/4), massive; friable; few fine light brownish gray 
(10YR6/2) redoximorphic depletions; gradual boundary. 
C-- 184-240 cm; yellowish brown (10YR5/4), massive; few fine dark yellowish brown (10YR4/4) 
mottles; few fine grayish brown (10YR5/2) redoximorphic depletions; few fine manganese masses; 
friable. 
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Soil Series: Colo Overwash 
Classification:  Fine-silty, mixed, superactive, mesic Cumulic Endoaquolls 
NRCS Soil Map Unit: Colo Overwash 
Pedon ID#:  MSF 
Location:  Easting: 588123 Northing: 4620926 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Corn 
Hillslope Position: Toe 
Parent Material: Alluvium 
Slope: 1% 
Collected: 11-2006 Described: 1-2007 by Dermody and Steele 
 
Ap-- 0-24 cm; very dark grayish brown (10YR3/2), weak fine subangular blocky and weak fine 
granular structure; friable; abrupt boundary. 
C-- 24-48 cm; very dark grayish brown (10YR3/2), weak fine subangular blocky and moderate fine 
granular structure; friable; abrupt boundary. 
Ab-- 48-62 cm; black (10YR2/1), weak fine subangular blocky structure; friable; very dark grayish 
brown (10YR3/2) mottles; abrupt boundary. 
Ab2-- 62-90 cm; black (N2/0), weak fine subangular blocky structure; friable; gradual boundary. 
Ab3-- 90-112 cm; black (N2/0), weak medium and fine subangular blocky structure; friable; gradual 
boundary. 
Btg1-- 112-137 cm; very dark gray (10YR3/1), moderate medium angular blocky structure; friable; 
distinct clay films; gradual boundary. 
Btg2-- 137-176 cm; black (10YR2/1), moderate medium prismatic and moderate medium angular 
blocky structure; friable; distinct clay films; gradual boundary. 
Btg3-- 176-195 cm; very dark gray (10YR3/1), weak medium prismatic and moderate medium 
angular blocky structure; friable; distinct clay films; clear boundary. 
BCg-- 195-207 cm; grayish brown (2.5Y5/2), weak coarse prismatic and moderate medium 
subangular blocky structure; friable; few fine dark yellowish brown (10YR4/4) redoximorphic 
concentrations; distinct clay films; clear boundary. 
Cg-- 207-240 cm; gray (2.5Y5/1), massive; friable; many coarse dark yellowish brown (10YR4/4) 
redoximorphic concentrations; distinct clay films. 
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Soil Series:  Lindley 
Classification:  Fine-loamy, mixed, superactive, mesic Typic Hapludalfs 
NRCS Soil Map Unit: Eroded Tama 
Pedon ID#:  MSB 
Location:  Easting: 588110 Northing: 4620803 (UTM Zone 15, NAD83) 
Land Use:  Conventional Till Corn 
Hillslope Position: Back 
Parent Material: Loess/Till 
Collected: 11-2006 Described: 1-2007 by Dermody and Steele 
 
Ap-- 0-10 cm; very dark grayish brown (10YR3/2) silty clay loam, weak fine subangular blocky 
structure; friable; abrupt boundary. 
BA-- 10-23 cm; brown (10YR4/3) silt loam, weak medium and fine subangular blocky structure; 
friable; 20% very dark grayish brown (10YR3/2) mottles; clear boundary. 
Bt1-- 23-44 cm; dark yellowish brown (10YR4/4) silt loam, weak medium and fine subangular 
blocky structure; friable; gradual boundary. 
Bt2-- 44-68 cm; yellowish brown (10YR5/4) silt, weak medium angular blocky and weak medium 
and fine subangular blocky structure; friable; abrupt boundary. 
2Bt1-- 68-90 cm; yellowish red (5YR4/6) clay loam, moderate medium and coarse angular blocky 
structure; firm; 30% reddish brown (7.5YR4/4) mottles; distinct clay films; about 1 percent gravel; 
clear boundary. 
2Bt2-- 90-119 cm; yellowish brown (10YR5/4) sandy clay loam, moderate medium and coarse 
angular blocky structure; firm; yellowish red (5YR4/6) redoximorphic concentrations; distinct clay 
films; 15-20 percent gravel; gradual boundary. 
2BC-- 119-144 cm; strong brown (7.5YR5/8) loam, weak fine subangular blocky structure; friable; 
light brownish gray (2.5Y6/2) redoximorphic depletions; thin manganese threads; about 10 percent 
gravel; gradual boundary. 
2C1-- 144-162 cm; reddish yellow (7.5YR6/8) silt loam, single grain; very friable; very fine 
manganese masses; about 10 percent gravel; gradual boundary. 
2C2-- 162-210 cm; brown (7.5YR5/4) and strong brown (7.5YR5/8) sandy loam, massive; very fine 
manganese masses; about 20 percent gravel; friable. 
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APPENDIX 2: 
Physical and Chemical Characterization 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
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SCT1-1-1 0-11 4.8 44.3 25.4 25.5 SiL 6.4 6.4 29.2 2.29 0.21 1.17  
SCT1-1-2 11-32 4.4 35.9 37.0 22.6 SiL 6.4 6.2 26.7 1.90 0.19 1.37  
SCT1-1-3 32-56 3.9 46.8 25.1 24.2 SiL 5.7 5.7    1.26  
              
SCT1-3-1-1 0-23 5.1 46.0 24.8 24.1 SiL 6.2 6.2 25.9 1.77 0.19 1.14  
SCT1-3-1-2 23-41 9.7 32.2 33.6 24.4 SiL 5.3 5.1 23.4 0.78 0.10 1.37  
SCT1-3-1-3 41-50 12.5 35.7 29.2 22.6 SiL 5.1 4.9    1.25  
              
SCT1-3-2-1 0-19 5.1 43.7 27.3 23.9 SiL 5.8 5.7 25.2 1.63 0.18 1.43  
SCT1-3-2-2 19-34 8.9 34.4 31.6 25.1 SiL 5.7 5.3 26.4 0.80 0.10 1.43  
SCT1-3-2-3 34-46 15.6 28.6 32.2 23.6 SiL 5 4.8    1.55  
              
SCT1-6-1-1 0-21 6.0 40.7 28.5 24.8 SiL 6.0 5.8 32.7 2.11 0.21 1.34  
SCT1-6-1-2 21-32 4.7 35.8 32.2 27.4 SiCL 6.1 5.9 37.2 2.13 0.18 1.18  
SCT1-6-1-3 32-51 5.8 38.3 28.8 27.1 SiCL 6.3 5.8    1.25  
              
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
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SCT1-6-2-1 0-23 6.0 40.2 30.0 23.9 SiL 6.3 6.3 32.1 2.31 0.22 1.39  
SCT1-6-2-2 23-47 4.8 33.7 34.2 27.3 SiCL 6.1 5.9 40.7 1.89 0.16 1.23  
SCT1-6-2-3 47-71 6.7 37.2 29.3 26.8 SiL 6.2 6    1.41  
              
SCT1-10-1 0-9 4.6 46.5 24.5 24.4 SiL 6.0 5.9 27.8 2.19 0.21 1.17  
SCT1-10-2 9-32 4.6 44.0 27.2 24.3 SiL 5.6 5.5 24.6 1.90 0.20 1.35  
SCT1-10-3 32-47 4.0 43.5 31.8 20.7 SiL      1.23  
              
SCT1-16-1-1 0-22 5.0 45.4 22.0 27.6 SiCL 6.0 6.0 23.0 1.81 0.19 1.34  
SCT1-16-1-2 22-41 4.7 50.0 22.0 23.3 SiL 5.2 5.0 25.9 1.59 0.16 1.32  
SCT1-16-1-3 41-53 2.9 48.8 25.7 22.6 SiL 5.4 5.4    1.14  
              
SCT1-16-2-1 0-35 4.8 37.9 36.1 21.2 SiL 5.8 5.7 24.4 1.74 0.18 1.37  
SCT1-16-2-2 35-46 4.3 45.0 23.9 26.7 SiL 5.6 5.5 24.9 1.64 0.16 1.11  
SCT1-16-2-3 46-70 2.2 23.6 39.2 35.0 SiCL 5.5 5.4    1.15  
              
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
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SCT1-17-1-1 0-45 5.9 44.5 25.9 23.7 SiL 5.1 5.1 26.4 1.56 0.17 1.34  
SCT1-17-1-2 45-57 5.9 53.0 20.2 21.0 SiL 5.5 5.4 21.6 1.38 0.13 1.30  
SCT1-17-1-3 57-71 1.0 33.7 36.5 28.8 SiCL 5.1 5.1    0.98  
              
SCT1-17-2-1 0-43 6.4 43.6 25.6 24.4 SiL 5.9 5.8 24.5 1.51 0.16 1.34  
SCT1-17-2-2 43-67 6.7 50.7 21.7 20.9 SiL 5.8 5.7 28.1 1.52 0.15 1.11  
SCT1-17-2-3 67-74 0.9 32.7 36.9 29.5 SiCL 5.3 5.2    1.02  
              
SCT1-22-1-1 0-13 6.5 44.3 27.4 21.8 SiL 5.9 5.8 24.8 1.87 0.19 1.22  
SCT1-22-1-2 13-32 7.0 46.3 24.1 22.6 SiL 6.0 5.9 26.1 1.65 0.17 1.41  
SCT1-22-1-3 32-55 5.8 47.4 28.5 18.2 SiL      1.20  
              
SCT1-22-2-1 0-15 6.2 46.2 23.3 24.3 SiL 6.2 6.0 27.8 1.90 0.19 1.44  
SCT1-22-2-2 15-44 3.7 45.1 26.4 24.7 SiL 6.0 5.9 30.2 1.84 0.17 1.30  
SCT1-22-2-3 44-55 2.4 45.8 30.5 21.3 SiL 5.7 5.6    1.13  
              
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
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SCT1-29-1 0-17 2.9 46.2 29.9 20.9 SiL 6.7 6.7 26.1 1.92 0.21 1.44 12.5 
SCT1-29-2 17-21 4.1 52.5 23.5 19.8 SiL 6.6 6.4 26.0 1.35 0.14 1.04 7.4 
SCT1-29-3 21-39 2.5 42.0 31.4 24.1 SiL 6.2 6 27.4 1.69 0.17 1.25  
SCT1-29-4 39-68 3.6 22.4 36.8 37.2 SiCL 6 5.8 60.8 2.96 0.21 1.19  
SCT1-29-5 68-120 5.1 24.4 31.4 39.2 SiCL 6.1 6 48.0 1.15 0.08 1.44  
SCT1-29-6 120-129 5.7 25.8 28.7 39.8 SiCL 6.3 5.9 40.2 0.51 0.03   
SCT1-29-7 129-152 7.6 26.2 35.2 31.0 SiCL 6 5.8 34.1 0.37 0.02   
SCT1-29-8 152-181 16.7 45.2 20.1 18.0 SiL 6.2 5.9 24.7 0.23 BDL   
SCT1-29-9 181-198 17.5 44.0 16.2 22.3 SiL 6.6 6 22.1 0.19 0.02   
              
SNT1-1-1 0-11 5.5 48.3 24.4 21.8 SiL 5.7 5.7 24.8 2.02 0.22 1.19  
SNT1-1-2 11-64 5.1 46.5 23.6 24.8 SiL 5.4 5.3 26.0 1.62 0.16 1.32  
SNT1-1-3 64-78 4.4 43.1 25.7 26.8 SiL 5.5 5.5    1.36  
              
SNT1-10-1 0-14 4.7 49.9 21.7 23.6 SiL 5.6 5.6 24.8 1.56 0.19 1.45  
SNT1-10-2 14-33 4.7 45.6 24.0 25.6 SiL 5.7 5.6 28.3 1.66 0.16 1.38  
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
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SNT1-10-3 33-57 1.2 34.4 34.6 29.8 SiCL 5.8 5.8    1.00  
              
SNT1-12-1 0-10 4.1 51.6 23.1 21.2 SiL 5.9 5.9 24.6 2.12 0.20 1.24  
SNT1-12-2 10-23 4.0 42.9 29.1 24.0 SiL 4.8 4.7 26.4 1.77 0.19 1.39  
SNT1-12-3 23-32 4.5 42.9 26.6 26.0 SiL 4.7 4.6  1.83 0.19 1.49  
SNT1-12-4 32-43 4.3 41.9 34.3 19.5 SiL      1.38  
SNT1-12-5 43-62      4.9 4.9    1.14  
              
SNT1-19-1 0-23 7.0 43.6 25.8 23.6 SiL 5.0 4.9 26.4 1.65 0.18 1.39  
SNT1-19-2 23-38 3.7 42.0 28.3 26.1 SiL 5.2 5.1 32.1 2.29 0.20 1.37  
SNT1-19-3 38-56 4.4 41.7 28.3 25.6 SiL 5.5 5.3    1.04  
              
SNT1-21-1-1 0-9 3.8 42.5 24.8 28.8 SiCL 5.1 4.9 26.2 1.65 0.17 1.17  
SNT1-21-1-2 9-38 3.0 39.9 26.4 30.7 SiCL 4.8 4.8 29.4 1.77 0.16 1.32  
SNT1-21-1-4 53-71      4.7 4.6      
              
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
 
 
168 
SNT1-21-2-1 0-12 3.7 42.9 25.2 28.3 SiCL 5.8 5.7 29.9 1.83 0.20 1.19  
SNT1-21-2-2 12-39 2.9 39.0 27.0 31.0 SiCL 5.1 5.0 32.3 1.67 0.16 1.25  
SNT1-21-2-3 39-61      4.8 4.7    1.21  
              
SNT1-28-1-1 0-21 7.9 43.3 24.1 24.8 SiL 5.0 4.9 25.5 1.80 0.18 1.17  
SNT1-28-1-2 21-50 4.1 43.2 27.2 25.5 SiL 5.1 5.0 27.1 1.98 0.18 1.28  
SNT1-28-1-3 50-59 4.4 47.9 22.3 25.5 SiL 5.2 5.2    0.96  
SNT1-28-1-4 59-70 4.6 33.9 37.5 24.1 SiL 5.6 5.4    1.47  
              
SNT1-28-2-1 0-10 8.6 42.3 25.6 23.5 SiL 6.4 6.5 27.6 2.13 0.20 1.28  
SNT1-28-2-2 10-21 7.4 44.5 23.0 25.1 SiL 5.5 5.4 27.6 1.86 0.19 1.30  
SNT1-28-2-3 21-30 4.4 48.3 23.9 23.3 SiL 4.9 4.7    1.08  
SNT1-28-2-4 30-44 4.9 43.8 31.2 20.1 SiL      1.19  
              
SNT1-30-1-1 0-10 4.3 42.7 23.7 29.3 SiCL 5.9 5.9 24.5 1.19 0.13 1.50  
SNT1-30-1-2 10-39 4.6 46.2 28.9 20.4 SiL 5.7 5.4 21.2 0.28 0.04 1.35  
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
 
 
169 
SNT1-30-1-3 39-68 16.3 23.9 39.7 20.0 SiL 5.7 5.1    1.57  
              
SNT1-30-2-1 0-10 4.4 41.0 26.1 28.6 SiCL 6.0 5.9 23.6 1.10 0.14 1.35  
SNT1-30-2-2 10-32 4.6 44.8 28.5 22.1 SiL 5.1 4.8 18.0 0.29 0.04 1.55  
SNT1-30-2-3 32-48 4.9 35.3 37.1 22.8 SiL 5.4 5.1    1.52  
              
SNT1-37-1 0-13 4.4 43.8 27.6 24.3 SiL 6.5 6.5 25.7 1.16 0.14 1.21  
SNT1-37-2 13-46 3.9 40.2 33.5 22.4 SiL 5.6 5.5 20.0 0.42 0.06 1.56  
SNT1-37-3 46-60 28.4 16.7 33.1 21.8 L 5.6 5.2    1.75  
              
SNT1-40-1-1 0-13 4.6 46.4 27.0 22.0 SiL 5.4 5.4 24.9 2.03 0.22 1.23  
SNT1-40-1-2 13-24 4.3 47.6 23.8 24.3 SiL 4.6 4.5 26.1 1.95 0.20 1.06  
SNT1-40-1-3 24-70 3.3 45.2 26.0 25.5 SiL 5 4.8  2.14 0.18 1.17  
              
SNT1-40-2-1 0-14 5.2 46.6 26.8 21.4 SiL 6.4 6.4 26.2 2.15 0.19 0.99  
SNT1-40-2-2 14-22 4.4 44.6 27.0 23.9 SiL 5.2 5.1 24.7 1.87 0.19 1.17  
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
 
 
170 
SNT1-40-2-3 22-38 4.6 46.4 33.0 15.9 SiL      1.26  
SNT1-40-2-4 38-69      4.9 4.8    1.21  
              
SNT1-46-1-1 0-8 3.0 38.8 27.8 30.4 SiCL 5.1 5.0 28.4 1.41 0.16 0.97  
SNT1-46-1-2 8-49 2.8 38.0 28.0 31.2 SiCL 4.9 4.7 27.1 0.54 0.07 1.32  
SNT1-46-1-3 49-72 3.7 42.5 29.0 24.8 SiL 5.4 5    1.42  
              
SNT1-46-2-1 0-12 3.2 41.4 26.2 29.2 SiCL 5.6 5.5 27.9 1.31 0.17 1.26  
SNT1-46-2-2 12-47 2.9 38.4 28.3 30.3 SiCL 5.2 4.9 25.8 0.50 0.07 1.37  
SNT1-46-2-3 47-68 3.8 46.3 25.9 23.9 SiL 5.1 5.1    1.31  
              
SAA-1 0-3 9.2 45.8 20.8 24.1 SiL 5.3 5.3 29.1 3.14 0.29 0.84  
SAA-2 3-9 7.2 42.3 24.9 25.6 SiL 5.4 5.3 29.6 2.48 0.25 1.08  
SAA-3 9-27 6.8 45.5 23.6 24.1 SiL 5.1 5.0 27.9 1.49 0.16 1.25  
SAA-4 27-43 8.2 41.9 24.4 25.5 SiL      1.42  
              
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
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SB-1 0-35 15.0 36.8 25.3 22.9 SiL 5.3 5.2 23.0 1.84 0.20 0.85  
SB-2 35-43 8.7 39.9 26.7 24.6 SiL 5.1 5.1 29.0 2.18 0.19 1.36  
SB-3 43-75 6.3 36.5 31.3 25.9 SiL 4.9 4.9    1.08  
              
SE1-1 0-13 27.9 28.0 20.3 23.8 L 5.3 5 23.0 2.62 0.27 1.23  
SE1-2 13-21 28.8 25.7 19.7 25.8 L 5.1 4.9 19.7 1.33 0.15 1.43  
SE1-3 21-41 42.0 14.1 20.4 23.5 L    0.57 0.06 1.55  
              
SE2-1 0-16 27.7 26.8 17.1 28.3 CL 5.5 5.4 23.0 2.44 0.25 1.23  
SE2-2 16-25 26.8 20.6 26.8 25.7 L 5.3 5.1 26.5 1.11 0.14 1.56  
SE2-3 25-44 30.2 18.2 25.5 26.1 L    0.67 0.07 1.47  
SE2-4 44-73      4.9 4.6    1.53  
              
SEE-1 0-26 11.4 40.0 23.3 25.4 SiL 5.0 5.0 24.3 2.14 0.21 1.14  
SEE-2 26-79 5.0 37.9 31.1 26.0 SiL 4.6 4.6 27.7 1.97 0.17 1.07  
              
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
 
 
172 
SG-1-1 0-12 15.1 42.7 21.9 20.2 SiL 5.3 5.3 29.5 3.52 0.32 1.07  
SG1-2 12-20 14.6 38.3 24.2 22.9 SiL 5.2 5 24.7 2.60 0.24 0.97  
SG1-3 20-36 11.3 38.5 27.0 23.2 SiL 5 5    1.25  
              
SG2-1 0-3 12.5 40.0 24.4 23.1 SiL 5.7 5.6 34.1 5.30 0.44 0.95  
SG2-2 3-18 14.0 38.9 23.3 23.8 SiL 5.5 5.4 28.5 3.00 0.28 1.16  
SG2-3 18-45 12.5 38.8 27.8 20.9 SiL    2.54 0.22 1.22  
              
SGG1-1 0-26 6.5 41.6 21.9 30.0 SiCL 5.4 5.2 22.8 1.62 0.19 1.10  
SGG1-2 26-41 5.1 36.9 28.9 29.1 SiCL 5.2 4.9 23.2 0.79 0.09 1.24  
SGG1-3 41-67      4.9 4.8    1.36  
SGG1-4 67-74      5.0 4.9    1.31  
SGG1-5 74-83      5.4 5.2    1.44  
              
SGG2-1 0-22 6.1 39.4 23.4 31.0 SiCL 5.5 5.3 22.2 1.61 0.18 1.17  
SGG2-2 22-44 4.4 37.4 29.4 28.8 SiCL 5.3 5.0 29.9 0.78 0.09 1.30  
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
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SGG2-3 44-68      5.1 4.9    1.37  
              
SH1-1 0-3 36.0 29.5 17.0 17.5 L 5.7 5.6 19.4 3.08 0.28 1.26  
SH1-2 3-26 33.3 25.7 20.8 20.2 L 5.4 5.3 21.3 1.56 0.17 1.37  
SH1-3 26-38 28.0 27.0 22.4 22.6 L 5.3 5.1  0.96 0.13 1.35  
              
SH2-1 0-3 38.1 25.2 18.9 17.8 L 5.5 5.5 21.2 2.95 0.28 0.91  
SH2-2 3-26 36.4 23.9 20.2 19.5 L 5.4 5.4 21.1 1.69 0.18 1.34  
SH2-3 26-41 29.2 25.9 22.2 22.7 L 5.3 4.8  1.10 0.12 1.25  
              
SI-1 0-22 21.4 29.1 20.2 29.3 CL 5.3 5.1 22.2 1.76 0.19 1.14  
SI-2 22-35 17.3 28.9 25.1 28.7 SiCL 5.0 4.7 22.0 1.10 0.12 1.37  
SI-3 35-48      4.9 4.7    1.44  
SI-4 48-70      4.7 4.6    1.52  
              
SO-1 0-11 5.6 44.6 23.5 26.2 SiL 5.2 5.1 25.1 2.69 0.27 1.19  
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
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174 
SO-2 11-20 4.9 41.9 22.7 30.4 SiCL 5.3 5.1 31.9 1.36 0.16 1.24  
SO-3 20-52 3.8 41.2 25.5 29.5 SiCL 4.7 4.5  0.47 0.06 1.36  
              
SR1-1 0-2 7.5 43.3 24.8 24.3 SiL 5.7 5.6 27.7 3.59 0.33 0.83  
SR-1-2 2-30 8.0 41.6 24.9 25.4 SiL 5.2 5.2 25.7 2.19 0.22 1.21  
SR-1-3 30-42 6.7 40.9 30.9 21.5 SiL 5.1 5.1    1.25  
              
SR2-1 0-3 7.8 45.5 23.6 23.1 SiL 5.6 5.6 27.9 3.98 0.36 1.08  
SR-2-2 3-14 7.5 41.8 25.0 25.7 SiL 5.1 5.1 29.2 2.42 0.26 1.15  
SR-2-3 14-33 8.5 41.3 27.2 23.0 SiL 5.1 5  2.15 0.24 1.23  
              
SY-1 0-2 17.5 40.6 21.3 20.6 SiL 5.5 4.4 26.3 3.23 0.27 0.96  
SY-2 2-16 15.7 37.5 23.9 22.8 SiL 5.4 5.3 23.7 2.10 0.20 1.25  
SY-3 16-67 12.0 38.1 27.3 22.6 SiL 4.8 4.7 27.8 1.78 0.16 1.21  
              
100101 0-10 1.4 39.5 39.1 20.0 SiL 6.3 6.3    1.13 28.7 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
 
 
175 
100102 10-46 1.3 36.0 39.4 23.3 SiL 5.2 5.1    1.31  
100103 46-68 1.4 36.6 38.4 23.7 SiL      1.26 32.6 
100104 68-120 1.8 35.9 38.1 24.2 SiL      1.31 8.3 
100105 120-150 2.2 41.0 34.1 22.8 SiL 5.6 5.4    1.66 0.7 
100106 150-183 2.8 43.3 34.3 19.6 SiL      1.59 1.0 
100107 183-299 3.1 46.0 32.8 18.1 SiL 5.9 5.6    1.64 0.7 
100108 299-342 3.9 51.2 34.2 10.7 SI 7.5 7.4    1.75 0.7 
100109 342-441 3.8 50.8 32.7 12.7 SI 6.5 6.5    1.45 0.3 
100110 441-500 4.2 52.1 33.7 10.0 SI      1.16 0.3 
100111 500-519 3.1 52.7 34.2 10.0 SI      1.04 0.3 
100112 519-544 2.1 36.1 47.7 14.1 SiL       0.7 
              
100201 0-10 2.0 42.1 33.3 22.6 SiL 6.4 6.4  2.05 0.22 1.29 15.0 
100202 10-27 2.0 37.8 33.3 26.9 SiL 5.0 4.9  1.29 0.15 1.36 8.0 
100203 27-55 2.2 37.6 33.2 27.0 SiL 4.9 4.8    1.43 12.7 
100204 55-114 3.4 44.0 29.7 22.9 SiL      1.40 1.7 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
 
 
176 
100205 114-175 9.3 50.2 14.6 25.9 SiL      1.58 0.3 
100206 175-267 5.4 52.1 22.0 20.5 SiL 5.1 5.1    1.77 0.3 
100207 267-323 4.4 52.7 22.9 20.0 SiL      1.50 0.7 
100208 323-364 4.4 54.3 23.6 17.7 SiL      1.84 0.7 
100209 364-394 3.7 58.4 20.6 17.2 SiL      1.53 1.0 
100210 394-424 2.2 50.3 27.9 19.6 SiL      1.85 0.3 
              
100301 0-10 2.6 45.0 21.7 30.6 SiCL    1.76 0.21 0.49 22.3 
100302 10-16 2.4 42.2 23.3 32.0 SiCL    1.22 0.15 0.82 6.4 
100303 16-100 3.1 44.9 26.1 25.9 SiL      1.42 1.3 
100304 100-171 3.4 49.6 24.2 22.8 SiL      1.66 0.7 
100305 171-257 4.3 52.1 24.1 19.6 SiL      1.85 0.0 
100306 257-326 4.0 53.3 24.3 18.5 SiL      1.74 0.0 
100307 326-364 2.5 47.9 31.4 18.3 SiL      2.09 0.0 
100308 364-373 1.5 35.6 46.9 16.0 SiL      1.43 2.1 
100309 373-398 1.9 27.8 48.6 21.7 SiL      1.28 0.3 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
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 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
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177 
100310 398-429 3.7 21.4 49.7 25.2 SiL      1.37 0.0 
              
100401 0-10 3.3 42.5 25.3 28.9 SiCL    1.32 0.18 0.66 17.0 
100402 10-20 2.9 43.6 22.8 30.7 SiCL    1.12 0.16 1.44 28.9 
100403 20-55 3.8 46.6 23.3 26.3 SiL      1.53 1.7 
100404 55-82 4.1 49.8 25.8 20.3 SiL      1.50 0.3 
100405 82-139 4.1 49.9 27.5 18.5 SiL      1.63 0.0 
100406 139-176 3.2 50.8 29.1 16.9 SiL      1.72 0.3 
100407 176-285 3.8 34.5 41.8 20.0 SiL      1.46 0.7 
100408 285-332 12.3 11.2 22.3 54.2 C      0.80 0.7 
100409 332-354 19.3 13.4 20.8 46.4 C      1.18 0.0 
100410 354-359 24.9 12.8 20.8 41.5 C      0.81 1.5 
              
100501 0-10 3.6 42.6 27.4 26.4 SiL 5.5 5.5  1.21 0.18 1.03 10.9 
100502 10-61 5.0 45.9 25.3 23.7 SiL      1.38 0.7 
100503 61-189 3.7 41.8 32.5 22.0 SiL      1.58 0.0 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
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178 
100504 189-197 2.8 45.4 25.2 26.6 SiL      1.21 18.6 
100505 197-214 3.1 39.2 31.2 26.5 SiL      1.44 4.0 
100506 214-242 3.9 47.9 25.2 23.0 SiL      1.24 1.7 
100507 242-342 4.6 51.2 25.2 19.1 SiL      1.67 0.0 
100508 342-394 3.8 51.7 26.2 18.3 SiL      1.62 0.0 
100509 394-402 4.8 51.2 25.3 18.7 SiL      1.39 0.7 
100510 402-437 4.2 52.0 28.1 15.7 SiL      1.53 0.0 
100511 437-448 5.3 52.5 26.8 15.3 SiL      1.08 3.0 
              
100601 0-10 8.5 42.1 27.9 21.5 SiL    1.88 0.19 0.74 20.7 
100602 10-59 3.8 48.1 27.7 20.5 SiL 5.4 5.4  1.39 0.18 1.39 3.3 
100603 59-81 1.6 44.3 30.3 23.8 SiL      1.26 49.7 
100604 81-122 1.6 39.0 33.5 25.9 SiL 6.0 6.0    1.40 7.7 
100605 122-162 4.1 39.3 32.5 24.1 SiL      1.52 8.0 
100606 162-171 4.6 39.4 31.5 24.6 SiL      1.76 9.9 
100607 171-197 4.0 38.1 32.9 25.0 SiL      1.53 7.0 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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100608 197-250 4.0 43.8 31.0 21.2 SiL      1.69 0.7 
100609 250-308 4.6 50.0 30.3 15.0 SiL      1.74 0.0 
100610 308-322 5.3 47.4 33.6 13.8 SiL 7.4 7.4    1.90 5.0 
              
100701 0-10 3.5 42.3 29.8 24.4 SiL 5.6 5.6 29.5 3.15 0.32 1.02 61.4 
100702 10-18 2.9 42.3 28.8 26.0 SiL 5.2 5.1 25.1 1.60 0.18 1.36 50.0 
100703 18-85 5.0 44.3 28.7 22.0 SiL 5.7 5.4 18.7 0.31 0.02 1.41 2.7 
100704 85-148 3.8 51.1 28.8 16.3 SiL 6.1 5.8 15.1 0.19 BDL 1.01 0.0 
100705 148-243 8.1 50.9 28.3 12.7 SI 7.7 7.6 13.4 Na 1.15 BDL 1.42 0.7 
100706 243-330 9.3 48.6 29.3 12.9 SI 7.8 7.7 13.3 Na 1.09 BDL 1.49 0.0 
100707 330-388 2.4 40.5 40.6 16.5 SiL 7.5 7.3 14.9 0.84 0.01 1.67 0.0 
100708 388-458 14.8 20.0 48.8 16.3 SiL 7.5 7.2 14.6 0.49 BDL 1.71 0.7 
100709 458-484 33.5 17.5 38.3 10.7 SiL 7.4 6.8 11.1 0.20 BDL 1.69 0.0 
100710 484-512 28.9 23.4 9.2 38.5 CL 7.2 6.8 24.1 0.20 BDL 1.82 1.2 
              
100801 0-10 2.8 53.4 15.6 28.2 SiCL 5.6 5.6 25.3 2.78 0.30 1.11 62.3 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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180 
100802 10-18 3.8 50.1 17.1 29.0 SiCL 5.3 5.2 22.5 1.67 0.20 0.99 33.7 
100803 18-77 3.1 47.8 18.2 31.0 SiCL 5.2 5.0 23.4 0.56 0.07 1.32 8.3 
100804 77-127 6.0 51.6 19.0 23.4 SiL 5.6 5.2 17.0 0.23 0.01 1.37 0.0 
100805 127-204 3.4 35.0 37.6 23.9 SiL 5.8 5.4 19.2 0.20 0.01 1.60 0.0 
100806 204-224 33.6 21.0 27.1 18.4 SiL 6.4 5.8 14.8 0.20 BDL 1.76 0.8 
100807 224-240 26.6 12.5 18.9 42.0 C 6.5 6.0 24.2 0.19 BDL 1.61 3.0 
100808 240-275 49.1 14.5 3.5 32.8 SCL 6.7 6.2 20.2 0.14 BDL 1.67 1.2 
100809 275-299 34.2 12.6 6.0 47.2 C 6.5 6.1 27.0 0.14 0.03 1.48 1.1 
              
100901 0-10 4.4 48.7 19.6 27.3 SiCL 5.1 5.1  2.60 0.29 1.03 60.1 
100902 10-20 4.0 48.5 19.4 28.0 SiCl    1.49 0.19 1.22 43.0 
100903 20-88 3.7 47.2 23.3 25.8 SiL      1.36 4.3 
100904 88-112 7.0 45.1 25.7 22.2 SiL 5.6 5.3    1.55 0.3 
100905 112-136 4.4 35.7 41.8 18.1 SiL 5.7 5.4    1.53 0.3 
100906 136-170 3.2 33.9 43.8 19.1 SiL      1.74 0.0 
100907 170-182 26.6 15.0 43.4 15.1 SiL      1.91 1.0 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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100908 182-200 38.8 10.3 24.1 26.8 L      1.80 1.6 
100909 200-249 48.5 10.6 19.7 21.2 L      2.09 0.8 
100910 249-324 41.0 15.4 27.0 16.6 L 7.7 7.5    2.09 0.4 
100911 324-341 41.7 15.5 25.0 17.8 L 8.1 7.8    2.32 1.2 
100912 341-353 44.5 17.9 24.0 13.5 L      2.11 1.6 
              
101001 0-10 8.8 43.4 29.2 18.7 SiL    3.40 0.33 0.75 85.5 
101002 10-38 7.3 42.7 29.1 20.9 SiL 5.1 5.1  1.32 0.18 1.25 46.0 
101003 38-51 7.0 38.8 32.1 22.1 SiL      1.16 26.6 
101004 51-61 6.6 39.2 31.7 22.6 SiL      0.88 38.1 
101005 61-71 5.2 38.3 34.0 22.5 SiL      1.38 13.9 
101006 71-140 3.6 40.6 39.4 16.4 SiL      1.53 0.7 
101007 140-178 30.3 16.7 34.5 18.4 SiL      1.63 7.2 
101008 0-8 
cm 170-246 52.2 9.0 16.4 22.4 SCL        
101008 8-21  3.9 54.5 18.2 23.4 SiL        
101008 21-
 45.5 13.0 16.0 25.6 L        
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
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Aggregate 
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182 
29 cm 
101008 29-
38 cm  39.9 13.7 18.8 27.6 CL        
101008 38-
41 cm  13.4 25.5 44.8 16.4 SiL        
101008 41-
49 cm  60.2 14.1 13.1 12.7 SL        
101008 49-
59 cm  42.5 17.4 22.5 17.7 L        
101009 0-10 
cm 246-269 45.5 14.1 19.3 21.1 L        
101009 10-
20 cm  57.3 16.5 12.3 13.9 SL       1.4 
101010 269-300 40.4 14.0 25.4 20.2 L        
              
101101 0-10 17.1 36.7 28.1 18.1 SiL    2.10 0.20 1.31 60.9 
101102 10-24 14.8 33.1 31.3 20.9 SiL 5.0 4.9  1.10 0.13 1.44 28.8 
101103 24-48 9.4 32.4 32.8 25.3 SiL      1.37 12.2 
101104 48-63 4.4 35.8 37.1 22.7 SiL 5.1 4.9    1.46 3.3 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
 
 
183 
101105 63-96 9.5 26.2 48.5 15.7 SiL 5.5 5.2    1.52 1.0 
101106 96-140 42.2 16.5 28.5 12.8 L      1.93 2.0 
101107 140-195 56.5 13.0 21.4 9.1 SL      2.00 1.4 
101108 195-211 32.8 24.6 31.8 10.8 SiL      1.81 0.0 
101109 211-227 48.2 18.2 24.1 9.4 L      1.71 1.7 
101110 227-242 64.7 13.9 17.6 3.8 SL 6.7 6.3    2.22 0.9 
101111 242-268 41.4 18.1 23.4 17.0 L 6.6 6.4    1.85 0.4 
101112 268-288 66.3 23.2 7.9 2.6 SL      1.81 1.5 
101113 288-299 44.5 19.9 24.9 10.7 L      1.78 16.7 
101114 0-9 
cm 299-323 45.3 15.6 20.6 18.6 L        
101114 9-15 
cm  58.2 19.4 12.8 9.6 SL        
101114 15-
19 cm  49.8 18.5 19.4 12.3 L        
101114 19-
24 cm  57.9 24.9 11.4 5.8 SL        
              
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
Stable 
Aggregate 
Content 
 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
 
 
184 
101201 0-10 44.4 23.9 13.5 18.3 L 5.5 5.5 17.7 2.16 0.20 1.14 63.8 
101202 10-21 44.7 23.7 13.5 18.1 L 5.0 4.9 14.9 1.75 0.13 1.98 38.6 
101203 21-48 40.2 24.9 14.0 20.8 L 4.7 4.7 18.1 1.53 0.13 1.43 29.9 
101204 48-70 40.7 21.6 15.9 21.8 L 4.7 4.6 15.9 1.03 0.10 1.45 23.3 
101205 70-91 43.7 15.7 14.9 25.7 L 5.1 4.9 16.7 0.46 0.05 1.52 23.4 
101206 91-122 45.6 14.7 14.2 25.5 L 5.5 5.3 17.4 0.36 0.02 1.73 15.4 
101207 122-136 55.5 9.8 6.3 28.4 SCL 6.2 6.0 19.0 0.25 BDL 1.93 7.3 
101208 136-175 39.7 14.2 16.1 30.0 CL 6.7 6.4 15.1 0.18 BDL 1.87 2.5 
              
101301 0-10 13.4 47.3 21.3 18.0 SiL 5.8 5.8 18.5 2.62 0.25 0.90 49.5 
101302 10-66 12.0 46.1 22.4 19.5 SiL 5.4 5.4 17.2 1.50 0.16 1.41 23.2 
101303 66-108 7.1 26.1 34.3 32.5 SiCL 5.1 5.1 39.1 2.49 0.18 1.44 45.2 
101304 108-168 15.0 22.8 26.2 36.0 SiCL 5.7 5.5 29.4 0.91 0.05 1.51 44.2 
101305 168-193 20.3 35.8 19.5 24.4 SiL 6.6 6.2 25.3 0.35 0.01 1.59 3.1 
101306 193-230 36.6 31.8 12.3 19.4 L 6.6 6.2 20.3 0.36 0.02 1.39 5.2 
101307 230-252 16.6 45.0 18.3 20.0 SiL 6.7 6.3 21.9 0.28 0.01 1.34 2.5 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
KCl CEC % Org C  % Total N BD  
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Aggregate 
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 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
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185 
101308 252-302 21.7 46.2 15.9 16.2 SiL 6.8 6.3 17.0 0.21 BDL 1.72 4.1 
101309 302-312 37.9 29.3 16.3 16.5 L 6.8 6.4 17.4 0.19 BDL 1.86 4.0 
101310 312-344 5.0 43.0 30.7 21.3 SiL 7.0 6.6 19.1 0.20 BDL 1.78 0.0 
101311 344-361 4.5 53.9 25.3 16.3 SiL 7.7 7.3 15.2 1.15 BDL 1.47 0.7 
101312 361-394 17.6 38.8 22.9 20.7 SiL 7.3 7.0 18.3 0.30 0.02 1.16 1.1 
101313 394-445 9.7 49.7 25.2 15.4 SiL 7.9 7.7 18.4 1.38 BDL 1.21 0.7 
              
101401 0-10 4.9 48.5 20.9 25.7 SiL 4.9 4.9 25.9 2.84 0.30 1.14 80.6 
101402 10-25 4.3 44.4 22.3 29.0 SiCL 4.7 4.6 23.6 1.30 0.18 1.32 52.6 
101403 25-55 3.9 44.9 22.8 28.5 SiCL 4.8 4.6 21.4 0.48 0.08 1.44 10.7 
101404 55-73 3.6 47.6 23.7 25.0 SiL 4.9 4.7 19.8 0.30 0.06 1.25 3.3 
101405 73-119 4.1 48.2 26.3 21.4 SiL 5.2 4.8 19.8 0.23 0.04 1.42 0.0 
101406 119-150 9.2 47.0 26.8 17.0 SiL 5.4 5.0 19.9 0.19 0.04 1.63 0.7 
101407 150-173 23.3 22.9 37.1 16.6 SiL 5.6 5.1 16.7 0.22 0.04 1.61 0.7 
101408 173-191 31.9 13.7 14.0 40.4 C 5.7 5.4 28.1 0.22 0.04 1.75 4.3 
101409 191-241 53.1 15.9 12.5 18.5 SL 6.4 6.0 18.7 0.15 0.02 2.05 2.0 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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186 
101410 241-256 41.7 17.8 17.5 23.0 L 6.9 6.7 20.2 0.18 0.03 1.59 1.6 
101411 256-336 40.1 33.0 5.3 21.6 L 7.9 7.6 12.5 Na 1.24 0.03 1.87 1.3 
              
101501 0-10 4.8 65.9 5.3 21.6 SiL 5.2 5.0 25.1 2.70 0.29 1.21 71.1 
101502 10-23 4.2 47.2 23.2 25.4 SiL 5.1 4.8 22.0 0.38 0.08 1.41 44.2 
101503 23-32 3.1 51.6 23.5 21.7 SiL 4.8 4.6 20.9 0.69 0.11 1.43 9.7 
101504 32-73 4.4 55.0 25.6 15.0 SiL 4.9 4.7 19.4 0.31 0.08 1.41 5.9 
101505 73-116 6.8 53.6 25.9 13.7 SiL 5.3 4.8 19.8 0.20 0.05 1.59 0.3 
101506 116-149 2.5 48.3 35.3 14.0 SiL 5.7 5.3 18.4 0.21 0.05 1.61 0.7 
101507 149-168 3.0 38.8 42.5 15.7 SiL 6.0 5.6 18.1 0.22 0.05 1.66 0.3 
101508 168-184 36.8 19.9 16.4 26.9 L 6.2 5.7 22.4 0.19 0.04 1.87 5.3 
101509 184-204 46.3 22.4 10.5 20.9 L 6.5 6.0 18.9 0.15 0.03 1.92 4.1 
101510 204-239 42.1 27.9 15.0 15.0 L 7.7 7.4 21.8 0.33 0.04 2.02 2.0 
101511 239-346 43.3 27.8 16.2 12.7 L 7.9 7.6 10.5 Na 1.43 0.04 2.02 1.7 
101512 346-355 74.2 12.9 6.8 6.0 SL 8.0 7.8 5.0 Na 1.36 0.03 1.49 2.2 
101513 355-395 42.3 24.4 14.5 18.8 L 7.9 7.6 10.8 Na 1.88 0.04 2.25  
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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187 
              
101601 0-10 6.6 46.2 27.2 20.0 SiL 5.3 5.2 26.2 2.72 0.30 1.32 76.0 
101602 10-17 6.7 47.1 25.5 20.7 SiL 5.0 4.9 23.8 1.72 0.20 1.27 40.6 
101603 17-78 7.4 46.5 27.0 19.1 SiL 5.0 4.8 20.4 0.35 0.06 1.42 7.7 
101604 78-95 2.9 43.7 36.9 16.4 SiL 5.2 4.9 24.7 0.21 0.03 1.46 0.3 
101605 95-218 9.1 31.4 42.4 17.0 SiL 6.2 5.8 22.3 0.20 0.02 1.69 0.3 
101606 218-252 28.6 22.3 30.0 19.1 SiL 6.5 6.1 20.2 0.19 0.00 1.84 0.4 
101607 252-294 41.5 21.4 21.4 15.7 L 6.9 6.6 17.0 0.21 0.02 1.93 1.5 
101608 294-301 68.3 12.5 10.3 8.9 SL 7.8 7.7 8.7 Na 1.28 0.01 2.05 17.6 
101609 301-341 47.2 18.3 19.0 15.5 L 7.9 7.7 10.7 Na 1.20 0.02 2.13 1.5 
              
101701 0-10 8.4 56.4 16.6 18.6 SiL 5.2 5.1 23.3 2.31 0.24 1.25 68.5 
101702 10-33 6.8 55.1 18.6 19.5 SiL 4.9 4.7 23.1 1.40 0.17 1.37 32.9 
101703 33-45 5.5 53.4 20.3 20.9 SiL 4.7 4.6 19.3 0.73 0.10 1.45 26.1 
101704 45-69 4.8 48.8 26.8 19.6 SiL 4.9 4.7 19.2 0.46 0.07 1.40 19.7 
101705 69-98 1.9 42.5 38.9 16.7 SiL 5.3 4.9 21.2 0.27 0.05 1.45 1.0 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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188 
101706 98-121 4.7 35.8 41.3 18.2 SiL 5.7 5.3 22.0 0.22 0.04 1.68 0.7 
101707 121-199 40.5 22.3 15.7 21.5 L 6.3 5.9 18.6 0.19 0.02 1.87 1.7 
101708 199-233 42.3 20.4 14.0 23.2 L 7.3 7.0 19.0 0.30 0.02 1.87 1.7 
101709 233-267 40.9 16.1 23.3 19.8 L 7.9 7.7 12.3 Na 1.21 0.03 1.90 2.7 
              
101801 0-10 13.2 41.5 27.4 17.9 SiL 5.5 5.4 21.2 1.78 0.19 1.42 65.0 
101802 10-16 12.0 40.3 26.8 21.0 SiL 5.3 5.1 21.3 0.77 0.11 1.72 21.8 
101803 16-47 15.5 33.6 28.5 22.4 SiL 5.3 5.0 19.7 0.35 0.06 1.53 14.3 
101804 47-72 3.2 32.2 41.5 23.1 SiL 5.6 5.3 19.4 0.23 0.04 1.56 1.0 
101805 72-97 11.9 27.3 41.4 19.4 SiL 6.0 5.5 20.0 0.20 0.03 1.75 0.7 
101806 97-146 37.6 19.7 21.6 21.1 L 6.1 5.6 17.9 0.21 0.03 1.79 1.7 
101807 146-154 49.9 18.3 12.9 18.8 L 6.2 5.7 15.0 0.19 0.02 1.73 2.7 
101808 154-173 47.0 17.9 16.9 18.2 L 6.4 5.9 16.6 0.21 0.02 1.83 1.5 
              
101901 0-53 4.8 47.4 27.4 20.4 SiL      1.23 15.1 
101902 53-101 3.4 25.3 36.0 35.3 SiCL    1.56 0.20 1.19 49.7 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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189 
101903 101-153 4.3 28.0 27.4 40.3 SiC    1.92 0.18 1.61  
101904 153-201 13.2 34.5 30.2 22.1 SiL      1.55  
101905 201-222 28.8 33.3 20.0 17.9 SiL      1.82  
101906 222-231 13.5 45.1 21.1 20.2 SiL      1.65  
              
102001 0-26 6.2 50.2 25.0 18.5 SiL    1.59 0.19 1.30 19.3 
102002 26-38 4.6 51.7 26.2 17.5 SiL    1.59 0.18 1.11 9.1 
102003 38-82 2.6 36.2 32.7 28.5 SiCL      1.16  
102004 82-110 2.1 44.7 25.3 27.9 SiCL      1.33  
102005 110-179 1.8 34.9 35.1 28.2 SiCL      1.07  
102006 179-234 2.0 28.6 40.7 28.7 SiCL      1.29  
102007 234-272 6.9 35.4 37.8 19.9 SiL      1.48  
102008 272-283 8.3 46.1 27.7 17.9 SiL      1.21  
102009 283-376 2.1 28.0 43.0 26.8 SiL      1.17  
              
102101 0-35 4.6 51.1 22.3 22.0 SiL    1.80 0.23 1.27 20.1 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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190 
102102 35-96 3.5 37.9 30.0 28.5 SiCL    1.28 0.18 1.18 32.4 
102103 96-122 2.6 37.8 33.4 26.1 SiL      1.30  
102104 122-158 3.1 31.1 40.0 25.7 SiL      1.45  
102105 158-179 36.8 15.7 27.6 20.0 L      1.44  
102106 179-209 36.0 13.9 30.3 19.8 L      1.75  
102107 209-214 37.3 11.9 25.8 25.0 L      1.46  
102108 214-242 51.1 15.6 15.0 18.3 L      1.02  
102109 242-267 34.9 16.2 25.3 23.6 L      1.92  
102110 267-272 66.9 7.7 8.8 16.6 SL      2.01  
102111 272-337 35.5 19.6 22.2 22.8 L      1.62  
102112 337-370 36.6 20.0 19.3 24.0 L      3.14  
102113 370-413 46.2 10.0 17.7 26.2 L      0.86  
102114 413-421 43.3 22.0 16.3 18.4 L      1.44  
102115 421-447 41.9 14.5 20.4 23.2 L      2.04  
              
102201 0-29 4.2 41.4 26.9 27.5 SiCL    1.70 0.22 1.24 49.7 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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191 
102202 29-54 4.7 43.0 24.7 27.6 SiCL    0.97 0.14 1.22 45.9 
102203 54-77 4.6 40.5 30.3 24.6 SiL      1.25  
102204 77-114 2.0 28.4 41.1 28.5 SiCL      1.40  
102205 114-178 2.3 35.8 42.2 19.6 SiL      1.47  
102206 178-216 46.3 10.7 17.1 25.9 L      1.58  
102207 216-243 23.9 19.0 33.0 24.1 SiL      1.60  
102208 243-255 37.8 11.2 14.1 36.9 CL      1.63  
102209 255-272 33.3 15.7 15.2 35.8 CL      1.59  
              
102301 0-6 3.9 46.4 25.2 24.5 SiL    3.05 0.33 0.94 86.7 
102302 6-16 4.1 44.7 25.6 25.6 SiL    1.72 0.23 1.05 57.1 
102303 16-42 3.3 46.4 25.1 25.1 SiL        
102304 42-52 3.8 46.5 23.8 25.9 SiL        
102305 52-74 3.6 47.3 29.3 19.8 SiL      1.22  
102306 74-110 3.0 32.1 51.7 13.2 SiL      1.32  
102307 110-151 3.8 50.4 30.2 15.6 SiL      1.61  
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192 
102308 151-220 4.4 55.4 25.6 14.6 SiL      1.65  
102309 220-237 2.8 52.1 27.5 17.5 SiL      1.91  
102310 237-277 2.8 39.7 37.5 20.1 SiL      1.53  
102311 277-323 6.3 28.2 46.7 18.8 SiL      1.76  
102312 323-350 11.0 39.9 29.1 20.1 SiL      0.83  
102313 350-363 35.9 14.7 20.5 28.9 CL      1.59  
102314 363-394 36.4 13.3 10.8 39.4 CL      1.63  
102315 394-414 36.5 12.9 14.6 36.0 CL      1.63  
              
102401 0-13 1.9 37.6 35.0 25.5 SiL    1.73 0.22 1.00 26.9 
102402 13-26 1.6 32.8 33.5 32.2 SiCL    1.15 0.18 1.11 17.7 
102403 26-57 1.6 34.8 35.7 27.9 SiCL      1.21  
102404 57-85 2.2 34.6 34.7 28.5 SiCL      1.42  
102405 85-150 7.5 9.3 57.1 26.2 SiL      1.34  
102406 150-220 3.1 41.7 29.1 26.1 SiL      1.47  
102407 220-245 3.9 39.2 31.0 25.9 SiL      1.32  
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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193 
102408 245-270 3.5 45.0 28.0 23.6 SiL      1.57  
102409 270-369 4.5 48.9 30.3 16.4 SiL      1.85  
102410 369-436 12.2 46.3 25.1 16.4 SiL      1.31  
102411 436-441 15.3 49.4 23.7 11.7 SiL      1.57  
102412 441-482 4.6 48.1 29.4 17.8 SiL      2.02  
102413 482-521 10.4 41.8 30.5 17.2 SiL      1.80  
102414 521-544 2.1 23.1 53.8 21.1 SiL      1.82  
102415 544-585 7.8 41.0 31.9 19.2 SiL      1.49  
102416 585-625 7.3 23.4 41.5 27.9 SiCL      1.37  
102417 625-650 5.4 12.9 37.8 43.9 SiC        
102418 650-702 4.3 8.8 20.6 66.3 SiC        
102419 702-776 10.9 24.4 31.1 33.6 SiCL        
102420 776-873 32.1 13.7 18.8 35.3 CL        
102421 873-884 48.8 9.1 17.8 24.3 L        
              
102501 0-16 3.3 37.7 29.5 29.5 SiCL   24.8 1.66 0.23 1.08 15.0 
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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194 
102502 16-37 3.5 38.3 28.8 29.4 SiCL    0.64 0.12 1.23  
102503 37-64 6.0 8.3 54.0 31.6 SiCL      1.10  
102504 64-125 15.7 39.4 26.0 18.9 SiL      1.60  
102505 125-219 3.1 27.1 48.1 21.7 SiL      1.50  
102506 219-236 6.9 34.4 40.5 18.2 SiL      1.55  
102507 236-271 4.1 10.6 33.4 51.9 SiC        
102508 271-308 4.9 9.4 23.4 62.3 SiC      1.46  
102509 308-330 5.6 11.2 24.2 59.0 SiC      1.63  
              
102601 0-25 3.9 40.2 26.1 29.9 SiCL    1.43 0.21 1.28 14.0 
102602 25-49 3.1 40.1 27.3 29.5 SiCL    0.87 0.13 1.22  
102603 49-90 4.0 44.3 29.4 22.3 SiL      1.37  
102604 90-113 6.8 34.4 33.6 25.2 SiL      1.35  
102605 113-158 8.7 41.4 24.2 25.6 SiL      1.51  
102606 158-208 18.4 40.5 20.8 20.4 SiL      1.69  
102607 208-223 19.9 36.4 27.6 16.0 SiL      1.72  
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195 
102608 223-248 5.2 32.9 44.0 18.0 SiL      1.71  
102609 248-280 10.4 23.9 32.3 33.4 SiCL      1.79  
102610 280-289 4.3 32.7 44.8 18.3 SiL      1.49  
102611 289-305 10.5 31.0 43.4 15.1 SiL      1.68  
102612 305-329 47.3 11.2 20.3 21.2 L      2.05  
102613 329-365 53.0 12.7 13.6 20.7 SCL      2.12  
102614 365-398 45.9 11.1 22.2 20.8 L      2.25  
              
102701 0-8 3.7 42.6 29.7 24.0 SiL    2.30 0.27 1.34 29.3 
102702 8-42 4.1 37.9 29.0 29.0 SiCL    1.36 0.20 1.41  
102703 42-65 4.5 42.5 31.7 21.3 SiL      1.20  
102704 65-103 5.3 41.8 35.8 17.1 SiL      1.43  
102705 103-195 4.8 37.5 33.1 24.6 SiL      1.52  
102706 195-233 4.4 35.7 37.1 22.8 SiL      1.50  
102707 233-243 6.2 21.3 57.7 14.9 SiL      1.49  
102708 243-267 21.6 17.9 47.8 12.7 SiL      1.56  
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196 
102709 267-347 14.6 38.1 23.1 24.2 SiL      1.78  
102710 347-355 35.0 28.5 19.4 17.1 L      2.12  
102711 355-398 10.4 41.3 26.9 21.5 SiL      1.58  
102712 398-410 8.2 43.9 26.1 21.8 SiL      1.86  
              
500101 0-10 3.3 30.5 42.0 24.2 SiL      1.09  
500102 10-54 8.1 29.8 39.0 23.1 SiL      1.66  
500103 54-101 1.2 30.8 37.7 30.4 SiCL      1.47  
500104 101-110 1.2 34.9 37.4 26.5 SiL      1.30  
500105 110-147 1.3 31.8 35.4 31.5 SiCL      1.39  
500106 147-171 4.3 48.7 23.1 23.9 SiL      1.66  
500107 171-182 5.7 46.4 23.7 24.2 SiL      1.42  
500108 182-193 5.3 49.1 21.4 24.1 SiL      1.98  
500109 193-205 5.7 53.9 19.0 21.4 SiL      1.53  
500110 205-222 4.9 53.6 20.6 20.9 SiL      1.59  
              
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
0.01 M 
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Aggregate 
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 (cm)      ---------------------%----------------------  ----------pH----------- (Meq/100 g)   
       
(g/cm3) 
 
 
197 
500201 0-15 1.9 33.3 34.3 30.5 SiCL      1.24  
500202 15-43 4.2 43.3 28.5 24.0 SiL      1.58  
500203 43-60 5.0 45.6 27.0 22.3 SiL      2.08  
500204 60-104 4.1 47.4 30.4 18.1 SiL      1.80  
500205 104-169 1.7 30.7 35.9 31.6 SiCL      1.86  
500206 169-186 18.9 18.2 44.5 18.3 SiL      2.41  
500207 186-204 25.3 17.1 42.1 15.5 SiL      1.83  
500208 204-215 23.1 19.1 37.3 20.5 SiL      1.71  
500209 215-227 21.9 20.0 37.6 20.5 SiL      1.66  
              
500301 0-10 3.4 44.2 28.6 23.7 SiL      1.06  
500302 10-34 2.7 40.7 31.9 24.7 SiL      1.46  
500303 34-54 1.8 34.3 34.0 30.0 SiCL      1.43  
500304 54-70 2.0 32.6 34.9 30.5 SiCL      1.47  
500305 70-97 1.9 32.7 35.5 29.9 SiCL      1.54  
500306 97-112 1.6 31.5 37.8 29.1 SiCL      1.75  
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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198 
500307 112-166 1.9 27.3 41.8 28.9 SiCL      1.63  
500308 166-200 5.4 29.7 36.8 28.0 SiCL      2.02  
              
500401 0-10 2.9 44.2 23.6 29.4 SiCL      1.51  
500402 10-24 2.7 42.2 26.2 28.9 SiCL      1.54  
500403 24-67 3.4 42.4 28.1 26.1 SiL      1.42  
500404 67-104 3.9 50.0 23.4 22.7 SiL      1.56  
500405 104-125 4.3 48.6 26.2 20.9 SiL      1.87  
500406 125-161 29.6 25.4 29.7 15.3 SiL      1.96  
500407 161-207 33.6 22.0 27.6 16.7 SiL      1.98  
              
500501 0-10 29.2 23.5 26.8 20.6 L      1.39  
500502 10-30 5.8 44.1 22.1 28.1 SiCL      1.53  
500503 30-63 8.1 38.8 33.0 20.1 SiL      1.38  
500504 63-109 27.4 21.2 26.4 25.0 L      1.92  
500505 109-139 34.5 14.0 16.6 34.8 CL      1.72  
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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199 
500506 139-170 56.6 7.1 5.6 30.7 SCL      1.73  
500507 170-192 37.7 13.2 17.7 31.4 CL      1.76  
500508 192-217 32.5 17.3 21.3 28.8 CL      2.03  
500509 217-225 67.3 9.6 2.7 20.4 SCL      1.39  
              
500601 0-10 5.9 43.7 27.6 22.9 SiL      1.25  
500602 10-23 5.9 42.8 28.8 22.5 SiL      1.66  
500603 23-36 7.0 39.7 29.0 24.3 SiL      1.51  
500604 36-82 32.4 18.8 29.1 19.7 L      1.56  
500605 82-128 6.0 39.7 32.3 22.0 SiL      1.58  
500606 128-180 39.3 5.2 35.4 20.2 L      1.74  
500607 180-214 28.8 20.6 32.7 17.9 SiL      1.73  
500608 214-238 29.4 25.1 29.2 16.3 SiL      2.33  
              
500701 0-10 4.7 43.9 27.7 23.7 SiL      0.91  
500702 10-18 3.8 44.8 25.8 25.6 SiL      1.63  
Pedon ID Depth SAND COSILT FISILT CLAY Texture H2O 
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200 
500703 18-54 3.5 45.4 29.3 21.8 SiL      1.60  
500704 54-93 4.5 49.4 27.2 19.0 SiL      1.65  
500705 93-135 3.4 48.4 32.5 15.7 SiL      2.01  
500706 135-167 4.0 54.7 28.8 12.6 SiL      2.18  
500707 167-206 2.0 43.8 40.2 14.1 SiL      2.05  
500708 206-227 1.5 37.1 49.3 12.2 SI      1.75  
500709 227-234 1.5 28.9 57.1 12.5 SI      1.68  
              
500801 0-10 3.0 47.8 30.3 19.0 SiL      1.36  
500802 10-30 3.0 48.3 28.6 20.1 SiL      1.17  
500803 30-45 2.4 37.3 36.2 24.2 SiL      1.53  
500804 45-66 2.3 22.4 37.3 37.9 SiCL      1.41  
500805 66-106 3.7 19.2 45.0 32.1 SiCL      1.36  
500806 106-135 4.0 25.2 40.3 30.6 SiCL      1.36  
500807 135-194 3.6 28.0 37.5 30.9 SiCL      1.25  
500808 194-205 7.4 30.2 35.1 27.3 SiCL      1.64  
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500809 205-238 5.8 45.3 35.0 13.9 SiL      1.63  
              
MNF2 0-20 2.3 47.5 34.7 15.5 SiL      1.58  
MNF2 20-34 1.4 39.4 37.9 21.3 SiL      1.55  
MNF2 34-50 2.9 35.0 36.6 25.5 SiL      1.54  
MNF2 50-80 6.0 24.5 32.3 37.3 SiCL      1.55  
MNF2 80-98           1.65  
MNF2 98-104           1.74  
MNF2 104-137           1.81  
MNF2 137-169 6.1 26.9 36.8 30.2 SiCL      1.58  
MNF2 169+ 14.6 36.6 28.1 20.8 SiL      1.64  
              
MNB 0-23           1.53  
MNB 23-47           1.37  
MNB 47-72           1.50  
MNB 72-117           1.59  
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MNB 117-148 4.4 49.3 30.3 16.1 SiL      1.60  
MNB 148-183 3.3 52.4 30.3 14.0 SiL      1.65  
MNB 183-230 11.2 21.3 49.9 17.7 SiL      1.80  
              
MSB 0-10 2.9 47.2 15.7 34.2 SiCL      1.44  
MSB 10-23 2.7 45.5 26.6 25.3 SiL      1.72  
MSB 23-44 11.4 39.9 34.0 14.7 SiL      1.58  
MSB 44-68 3.4 52.5 31.8 12.2 SI      1.97  
MSB 68-90 32.9 12.1 16.6 38.3 CL      1.78  
MSB 90-119 56.6 2.2 15.2 25.9 SCL      1.91  
MSB 119-144 37.7 38.3 6.8 17.1 L      1.84  
MSB 144-162 32.5 54.1 3.6 9.8 SiL      1.81  
MSB 162-210 67.3 11.3 8.6 12.7 SL      1.88  
              
MNM 0-18           1.50  
MNM 18-28           1.64  
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MNM 28-55           1.50  
MNM 55-78           1.55  
MNM 78-106           1.47  
MNM 106-135           1.57  
MNM 135-168           1.53  
MNM 168-231           1.56  
              
MSF 0-24           1.48  
MSF 24-48           1.47  
MSF 48-62           1.25  
MSF 62-90           1.44  
MSF 90-112           1.45  
MSF 112-137           1.42  
MSF 137-176           1.73  
MSF 176-195           1.66  
MSF 195-207           1.52  
203 
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MSF 207-240           1.59  
              
MSM 0-16           1.43  
MSM 16-24           1.64  
MSM 24-48           1.58  
MSM 48-75           1.54  
MSM 75-95           1.57  
MSM 95-149           1.61  
MSM 149-184           1.59  
MSM 184-240           1.59  
              
MST 0-9           1.39  
MST 9-27           1.50  
MST 27-42           1.47  
MST 42-56           1.47  
MST 56-93           1.57  
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205 
 
 
 
MST 93-113           1.60  
MST 113-141           1.56  
MST 141-207           1.45  
MST 207-234           1.56  
              
MNT 0-20           1.43  
MNT 20-43           1.45  
MNT 43-55           1.34  
MNT 55-84           1.46  
MNT 84-127           1.54  
MNT 127-159           1.55  
MNT 159-182           1.44  
MNT 182-240           1.44  
